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Rotary drum filters for 
dewaxing charge stocks— 
a feature of Modern Lube 
Oil Refining (pg. 1168) 






































Pictured above is the first gas processing plant to operate in 
Mississippi, designed and constructed by HUDSON for the 
operators in the Cranfield Field of Adams County. 


The experience of 

the HUDSON organization 

in designing and building com- 

plete plants for gas processing results in: 

Advanced Process Design . . . Speed in Design, Pro- 

curement and Construction . . . Minimum Overall 
Cost of Processing . . . and Satisfied Clients. 
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IN THE CENTER OF THE AUTO INDUSTRY— Ethyl’s com- 
pletely equipped laboratories in Detroit are located in the 
backyard of the automotive industry. 
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Ethyl Laboratories interpret engine trends 


N ORDER to help refiners keep abreast 
] of the planning of engineers so far as 
it relates to the fuel requirements of en- 
gines, it has been Ethyl’s policy to main- 
tain close contact with the manufacturers 
of engines and to devote a part of its re- 
search to investigations of possible future 
engines. Ethyl engineers study the per- 
formance of a variety of fuels in super- 
charged engines and in engines having 
compression ratios in the range expected 
to be in use in the period ahead. Every 
effort is made to relate the gasoline pref- 
erences of engines to the molecular struc- 
ture of fuels and to interpret the 
“severity” of future engines in terms of 
base lines established on single-cylinder 
engines. 

A study of fuels in vehicles recently 
completed by Ethyl Laboratorics high- 
lights the extent to which enzine ‘per- 





formance is affected by the hydrocarbon 
composition of fuels. 

The chart shows the road octane num- 
ber—over a range of speeds—for three 
types of fuels: A—unsaturated, B—sat- 
urated, C—selectively blended. Curves 
are plotted from road ratings obtained 
on an experimental valve-in-head engine 
of 8 to 1 compression ratio. Octane re- 
quirement of the engine is shown as a 
broken line. 

Fuel A, at low speed, has an octane 


, number six units higher than the engine 


needs, but just meets the requirement 
at high speed. On the other hand, Fuel 
B, at high speed, has an octane number 
twelve units higher than the engine re- 
quirement but has no excess of antiknock 
quality at low speed. Selectively blended 
Fuel C, in contrast to both fuels A and 
B, satisfies the engine requirement curve 
over the entire speed range with virtually 
no waste of antiknock quality at any 
speed. 

Research of this type is just one of 
Ethyl’s services to refiners. The objective 
of this service is to assist oil companies 
in their efforts to make satisfactory fuels 


for future engines at the lowest cost and 
to obtain the maximum value from each 
drop of “Ethyl” brand of antiknock 
compound. 

The strategic location of Ethyl’s Re- 
search Laboratories at Detroit makes 
possible close relationships with engi- 
neers. These relationships assist in the 
formulation of research programs de- 
signed for the benefit of oil companies. 


Road antiknock performance of three types 
of fuels in an experimental high compres- 
sion engine on the road. 
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Serving The Progressive Petroleum Industry Through Research 


ETHYL 
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CORPORATION 


LABORATOR I 
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1600 West Eight Mile Road, Detroit, Michigan 2600 Cajon Road, San Bernardino, California 
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The Koch Kaskade Tray is finding wide acceptance — 
over 500 Koch Kaskade Trays were ordered in one month. 


Why? 


Because —It has 30-50% more capacity and is 25% 
more efficient than the best bubble tray. 


There is no equipment in your refinery more im- 
portant than the fractionating devices. Why not 
use the outstanding one. 


INQUIRIES ARE WELCOME — NO OBLIGATION OF COURSE 
SEND FOR’ BULLETIN 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS — MANUFACTURERS — BUILDERS 
335 WEST LEWIS STREET — WICHITA, KANSAS x 
*® BRITISH ASSOCIATES: MESSRS. A. F. CRAIG & COMPANY, iTD., PAISLEY, SCOTLAND * 
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Consult our technical staff for bi 
complete information or assist- 
ance in the use of AEROCAT 
Cracking Catalysts to meet your 
refining needs. 





Other Cyanamid Petroleum 
Chemicals include AERO** Spe- 
cialty Catalysts for many chem- 
ical processes and AEROLUBE* 

















Additives for improved motor te 
oils. ¢ 
n 
t 
; h 
American e 
. ¢ 
When Performance Counts... Call on Cyanamid Cyanamid Company 
Petroleum Chemicals Department } 
**Trade-mark 30 20, N.Y I 
*Reg. U. S. Pat. Off. ROCKEFELLER PLAZA, NEW YORK , N. Y. 
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Important Current News Summarized for Refiners 


EXPANSION 


Continental Oil Co.’s expanded Denver refinery 
(upped to 6750 b/d from 3500 b/d) went on stream 
last month with completion of a $5,800,000 enlarge- 
ment program launched in June, 1947. Facilities now 
include catalytic cracking (TCC), new vapor recovery 
and gasoline stabilization unit, catalytic polymeriza- 
tion, and enlarged LPG facilities, in addition to exist- 
ing refining units. 


McColl-Frontenac Oil Co., Ltd., Canadian affiliate 
of The Texas Co., is now completing new grease 
manufacturing and lubricating oil compounding fa- 
cilities at its Toronto refinery which will double cur- 
rent output. Plant is designed to process 10 million 
Imperial gallons of lubricating oils and 12 million 
pounds of grease and gear lubricants annually. 


Ethyl Corp. will build its seventh TEL manufactur- 
ing plant at Baton Rouge, duplicating in size and ca- 
pacity a sixth plant now under construction there. 
Expansion step is being taken, company states, be- 
cause of oil industry forecasts of continuing in- 
creases in gasoline production over the next five years, 
plus anticipated improvement in gasoline quality dur- 
ing this period—all of which will increase demand 
for TEL. Completion of latest plant is expected late 
in 1950. 


Esso Standard Oil Co. has started construction of a 
six-story main office building and a two-story cafe- 
teria at its Baton Rouge refinery, both of which are 
expected to be completed in early 1950. The office 
building will contain approximately 170,000 sq. ft. of 
floor space, and the cafeteria will be capable of ac- 
commodating 450 diners per sitting. 


4 


ee @ 
SYNTHETIC FUELS 


A coal-to-oil plant in Alaska is being given serious 
consideration by the Army, in order to supply the 
territory’s military fuel requirements and provide a 
cushion for possible emergency needs. Army engi- 
neers have already made a survey, it is reported, and 
three general areas suitable as sites for such a plant 
have been designated. Size of plant being consid- 
ered would be from 7000 to 10,000 b/d, and would 
cost from $112 million to $200 million, it is estimated. 


A $500,000 pilot plant to study coal gasification 
has been put into operation at Library, Pa., by Pitts- 
burgh Consolidation Coal Co. The plant, formally 


opened Nov. 15, employs Jersey Standard’s fluidized 
solids technique, and is part of a research project on 
synthetic fuels now being carried on jointly by Stand- 
ard Oil Development Co. and Pittsburgh Consolida- 
tion. (More details in this issue, pg. 1173.) 


Development of a commercial synthetic fuels in- 
dustry by “private industry” is favored by Sen. O’Ma- 
honey (D., Wyo.), who is slated to be chairman of 
the important Interior and Insular Affairs Commit- 
tee, which will handle most petroleum matters in the 
Senate. O’Mahoney has indicated that he does not 
look with favor on the Wolverton Bill (H.R. 5475), 
introduced in the last Congress and designed to pro- 
vide government financing of synthetics plants. In- 
stead, he prefers legislation to provide tax-deprecia- 
tion measures for private venture in the commercial 
synthetic liquid fuels field, and indicated that he would 
again introduce such measures in the new Congress. 


MARKETS, PRICES 


November saw a contra-seasonal downward swing 
in heavy fuel prices, and further easing of prices for 
practically all other refined products, in the area east 
of the Rocky Mountains. Trend of prices on the west 
coast was the reverse, with major refineries there ad- 
vancing gasoline 0.2c, light fuel 0.4c, bunker and 
diesel fuels 10 to 17c per bbl., to compensate for 
higher labor and supply costs. 

A 20 to 22c per bbl. drop in heavy fuel was the 
first major break in prices for a principal refined 
product at the Gulf and along the Atlantic coast since 
the war. Reduced prices for Bunker C fuel were 
$2.30 at New Orleans and Houston, $2.80 at New 
York and Philadelphia. In Oklahoma, No. 6 oil was 
down another 25c to new postwar low of $1.50 per 
bbl. 


Sinclair Nov. 24 met the 35c per bbl. increase in 
crude prices posted late in September by Phillips Pe- 
troleum Co., marking the first break in the solid op- 
position of major crude buyers to the Phillips’ boost. 
Following the Sinclair move, some major crude buy- 
ers said they were prepared to lose domestic connec- 
tions and planned to increase their imports rather 
than to meet Sinclair and Phillips. 


Higher TEL prices have been announced by both 
suppliers of this additive following the Nov. 1 in- 
crease in the price of metallic lead (up 2c to 21.5c 
a lb.) Effective Feb. 1, 1949, Ethyl’s new prices are 
63.23c per lb. of TEL content for motor mix (about 


Information on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWS 
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0.23c per cc.) and 68.72c per lb. of TEL content for 
aviation mix (about 0.25¢c per cc.) Also effective 
Feb. 1, DuPont’s prices will be raised to 38.9c per lb. 
of motor mix and 42.2c per lb. of aviation mix. Note 
that in one case these prices are based on the weight 
of the mix, and in the other on the amount of TEL 
in the mix. 


Lube oil prices continued downward with Pennsy!l- 
vania bright stock and neutral off 2c per gal. to 28¢ 
and 26c respectively. 


LABOR 


All west coast refiners but one had settled their 
labor difficulties with the Oil Workers International 
Union by the end of the month—with the union ac- 
cepting 12.5c an hour increases. No agreement was 
in sight, however, between Union Oil Co. of California 
and the OWIU, with the company maintaining that 
no more jobs were available at its Wilmington re- 
finery, and only a few at its Oleum refinery. 

“This situation,” President Reese H. Taylor ex- 
plained in a letter sent to employees Nov. 16, “has 
been brought about because of two factors: first, our 
decision to discontinue our own maintenance work at 
the refineries (this is now being done by independent 
contractors) and second, the fact that we have filled 
some of the strikers’ jobs with new employees.” 


OWIU, meanwhile, was displaced as the collective 
bargaining agency for workers in California Stand- 
ard’s Richmond refinery in an election held Nov. 17 
and 18, with Independent Union of Petroleum Work- 
ers receiving 1011 votes against 752 for OWIU. 


SPECIFICATIONS 


Revised jet fuel specifications have been drawn up 
to improve availability of product for armed forces, 
and performance tests on the fuel are now being 
made at Air Force’s Wright Field at Dayton, Ohio. 
Grade of fuel now being used by military, JP-1, is 
similar to kerosine and comes from narrow cut on 
the barrel of crude. Proposed specification, desig- 
nated JP-3, is considerably broader and represents a 
move away from middle distillates into the gasoline 
range. 


Fewer lube oil classifications are now being more 
actively proposed by various members of the industry. 
At a “Symposium on Motor-Oil Classification” held 
during recent API meeting in Chicago, consensus of 
individual speakers was that no more than six classi- 
fications of crankcase oils would be necessary to meet 
practically all needs. At present there are seven 
SAE classifications (10 through 70) and two Auto- 
motive Manufacturers’ classifications (10w and 20w), 
with a third now being proposed (5w). 
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TRANSITION 


Carter Oil Co. has sold its 2000 b/d refinery at 
Lovell, Wyo., to Husky Refining Co. for an undis- 
closed amount. Decision to sell was reached when it 
was determined that other Carter refineries could 
produce sufficient products to care for the company 
demands, and that Carter’s 20,000 b/d refinery under 
construction at Billings, Mont., would be completed 
in time to meet heavier requirements in 1949. 


Sinclair’s 13,000 Coffeyville, Kans., refinery will be 
shut down sometime before the year’s end and the 
site converted for use as a pipe line outlet and mar- 
keting terminal. Company recently shut down its 
Ft. Worth refinery and has just about completed shut- 
ting down its Kansas City plant. Moves are part of 
company plans to centralize refinery operations in 
larger, more efficient plants and to deliver products 
to other areas by pipe line. 


PRODUCTS 


Non-flammable aircraft hydraulic fluid that will not 
ignite when subjected to a 5000° F. flame has been 
developed by California Research Corp., and has now 
been put on the market by the parent company, Cali- 
fornia Standard. The new fluid is made from a petro- 
leum gas, retains its fluidity and other necessary 
characteristics from —70° to +250° F., is non-corro- 
sive to all metals used in aircraft, and lubricates at 
pressures exceeding 3000 psi. 


U. S. motorists are spending up to a quarter of a 
billion dollars unnecessarily for premium motor fuels 
to be used in cars which were designed for regular 
grade gasoline, E. Ray Cory of Austin, Minn., chair- 
man of the Committee on Consumer Relations, told 
the 46th annual meeting of the American Automobile 
Assn. at San Antonio. 


REFINERY OPERATIONS 


Crude runs to stills were on the upswing last month 
but didn’t quite get as high as the all-time record of 
5,791,000 b/d set in July. Peak was reached during 
week ending Nov. 13, when average crude runs was 
5,712,000 b/d, 94.0 % of capacity. 


Crude production started off the month with a new 
high for the fifth consecutive week, reaching 5,626,- 
700 b/d for week ending Nov. 6. 


Dubbs unit at Ashland Oil & Refining Co.’s No. 1 
plant near Catlettsburg, Ky., set a new record for 
length of run without a clean-out, operating 213.58 
days, or 5126 hours. Previous record was slightly 
less than 171 days, set by Sunray at Allen, Okla. 
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POWELL makes a coma@Z line of 
valves designed for OIL REFINERIES 


More than a hundred years ago Powell adopted a 
policy. This was to make valves only and to make 
every kind of valve that industry might require. 











Fig. 1460—125-pound Iron Body Bronze 
Mounted or All Iron ‘‘Master Pilot” 
Gate Valve. 


And through the years, strict adherence ,to this 
policy has built such a complete line of valves that 
today there’s a Powell Valve for every known 
industrial flow control service. This includes Bronze 
and Iron Valves of all required types and designs; 
Cast Steel Valves of all types in pressure classes 
from 150 to 2500 pounds; and Corrosion Resistant 
Valves—including many special designs—made in 


¢. making valves. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES - 


Fig. 1793—Large 125-pound 
Iron Body Bronze Mounted 
0.S.& Y. Gate Valve. 





Fig. 3003 S. S. Mod. — Class 





300-pound Cast Alloy Steel Fig. 6061—Class 600- 
Gate Valve for ultra high tem- pound Cast Steel Swing 
peratures as in T. C. C. Has Check Vaive. Fig. 241—Large 125-pound 


drain valves in stuffing box 
and bonnet. Also cooling fins 
to dissipate the heat. Gear 
operated. 


lron Body Bronze Mounted 
0.S.& Y. Globe Valve. 





Fig. 9003—Class 900-pound Cast 
Steel O.S.& Y. Gate Valve. 










Fig. 3023—Class 300-pound Cast 
Alloy Steel Gate Valve with auto- 
matic steam sealing mechanism. 
Has explosion proof electric mo- 
tor operator. 





Fig. 1708—200-pound Bronze 
Globe Valve with renewable 
aa Stainless steel seat and re- 
Fig. 1503—Class 150-pound Fig. 8150—Bronze L.P.G. Globe grindable, renewable ‘‘Powell- 
Cast Steel O.S.& Y. Valve with special composition disc. ium’ nickel-bronze disc. 
Gate Valve. Write for descriptive circular 8-48B. 


Fig. 375 — 200 - pound 
Bronze Gate Valve with 
renewable ‘‘Powellium’”’ 
nickel-bronze disc. 
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the widest variety of metals and alloys ever used in .” 


ma 14 SECONDS.. 


NATIONAL 
FIRE UNDER CONTROL 


Every batch of National AER-O-FOAM is “Fire-Tested.”’ 


Fire-Tested and performance-proved AER-O-FOAM gives positive, 
unfailing protection to your production facilities, refineries and bulk 
plants. Positive, quick action that can bring flammable liquid fires 
under control in as short a time as 14 seconds. 


AER-O-FOAM acts quickly to form a thick, tough, lasting airtight 
blanket of foam that snuffs out flames . . . insulates threatened areas 
and prevents flashbacks. AER-O-FOAM is non-corrosive—is easily 


washed away with hose stream, or after drying can be readily brushed 
off machinery, walls and floors. 


For protection that must be positive rely on FIRE-TESTED National 
AER-O-FOAM. For complete fire fighting equipment and engineering 
assistance, call on National Foam Engineers. 


NATIONAL FOAM SYSTEM, INC. 


n[-Yelele[Velai-\emiclal mele Malla-M aaelictai loys 
Packard Building. Philadelphia 2. Pa. 
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Monsanto's new Petroleum Chemicals 
Testing Laboratory provides in one cen- 
tral location (St. Louis) complete testing 
facilities for important phases of lubri- 
cant evaluation. Pictured here is the 
central control hall, from which tests in 
surrounding engine cells may be con- 
trolled and observed, free from dis- 
tracting noises. 

















OY Santovex 


GIVES YOU | Higher viscosity indices 
























Doubled grading 


H lV ~ S Y0 U ~ Improved starting ease 


Increased engine protection 


C U § T 0 M E R Reduced oil consumption 











The better performance contributed by Santodex—Monsanto’s VI im- 
prover—offers refiners and compounders important sales advantages 
that merit thorough investigation by anyone interested in increased profits 
resulting from improved products. 

In addition, Monsanto offers refiners and compounders a greatly 
expanded technical service through its newly enlarged Petroleum Chem- 
icals Testing Laboratory. Not only is it possible to “custom blend” base 
oil stocks for improved viscosity index—Monsanto research facilities are 
also developing new and better pour point depressants, gear lube addi- 
tives, motor oil inhibitors and detergents (including special blends). To 
learn how Monsanto can improve your petroleum products, write to 
MONSANTO CHEMICAL COMPANY, Petroleum Chemicals Department, 
1700 South Second Street, St. Louis 4, Missouri. To obtain specific infor- 
mation on Santodex, simply return the coupon. 






































MONSANTO CHEMICAL COMPANY PP-5 
Petroleum Chemicals Department ° 
1700 South Second Street, St. Louis 4, Missouri : 
Please send me full information on Santodex. ° 
Name < oe = Title 2 
Company _ ee aie pusnietiilat los 
Addres: acanainadeapineaeee sil caliphate . 
City State. . 





SERVING INDUSTRY...WHICH SERVES MANKIND 
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NUMBER 5 IN A SERIES 


More Economical and Efficient 
Use of Labor in the Field 
a Valuable “Plus ” 
of the Master Contract 


HE “master” type of contract, con- 
f pectnaree all work done at any one 
refinery site in one contractor's hands, 
reduces overall labor costs in at least 
three specific ways. 
First, it eliminates competition 
for available local craft labor be- 
tween several contractors all 
working for the same refiner. 
“Made” work, to hold labor for 
one particular contractor against 
the arrival of material, or pend- 
ing the completion of a previous 
craft step at any one unit, is com- 
pletely eliminated ... and the 
extra costs duplicated by each ad- 
ditional contractor in the picture 
can thus be saved. 


Second, with all labor employed by one 
contractor it makes possible the imme- 
diate establishment of a uniform labor 
policy throughout the entire project. 
Under centralized control not only is 
the quality of the work improved but 
also working hours can be arranged, 


within Union rules, to the best advan- 
tage of the refiner—without resort to 
special bonus arrangements, either in 
hourly rates or authorized overtime. 
Such bonus arrangements quite fre- 
quently add as much as 15% to normal 
labor costs. Hence, the resulting sav- 
ings in overall costs are a major con- 
sideration. 


Third, with centralized control of 
labor, crafts can be moved from 
day to day at will about the entire 
site to the particular job where 
they can be utilized to greatest ad- 
vantage ... or to that section of 
the entire project where materials 





G. F. BAYES 


Director of 
Construction 


The M. W. Kellogg 
Company 














are immediately available ... or 
to the particular job that will 
serve best to advance the project 
as a whole. This affects not only 
the initial cost of the project, but 
also contributes to an earlier “on 
stream” date and thus to long- 
term refinery earnings. 


At-the-site labor, on major refinery mod- 
ernization projects, averages about 1 of 
the total cost of the project. If the ad- 
vantages detailed in this short outline 
were to account for only a small increase 
in the efficiency of labor employment 
on the site, a refiner could look forward 
to sizable dollar savings. But the “mas- 
ter” contract type of operation offers 
many other advantages in the field con- 
struction phase—more economical use 
of tools and equipment, reduction of 
temporary facilities, savings in field ad- 
ministration and accounting — which 
when grouped with the indicated labor 
savings, emphasize the advisability of 
centralized responsibility in the field. 





Our company —M. W. Kellogg—is completely staffed and equipped for refinery and chemical plant 
design and construction, from the step of laboratory research through the initial operation of com- 
pleted plants. It periodically issues a publication called the KELLOGGRAM, which de- 


scribes many of these services. If you are not already receiving it, we will be glad to add 
your name to the list if you will drop us a line at 225 Broadway, New York 7, N. Y. 


NEW YORK JERSEY CITY 


LOS ANGELES 


TULSA HOUSTON 


A SUBSIDIARY 
OF PULLMAN, INC, 


TORONTO LONDON PARIS 
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TOMORROW 


... IN PETROLEUM TECHNOLOGY 


Current technological and economic developments discussed 


here in the light of their future bearing on petroleum refining opera- 


tions include: 


Exhaustive Compendium 
Of Our Energy Sources 


N THESE DAYS of conflicting 

testimony on the size and suffi- 
ciency of our “fossil fuel’’ reserves 
and on measures to supplement them 
in various ways, it is noteworthy to 
come upon a considered projection 
into the far-distant future of present 
knowledge on energy sources. Such 
a survey was presented last month 
at the API meeting in Chicago by 
Eugene Ayres, chief chemist of the 
Gulf Research & Development Co.() 

This paper is so detailed and 
lengthy that its widespread repro- 
duction in toto is likely to be limited, 
an unfortunate consequence of the 
breadth of coverage. Turning to 
those “continuous” energy supplies 
which must’ satisfy our needs when 
and as our ‘“unrenewable” sources 
of energy become exhausted, Ayres 
lists, “in order of magnitude,” solar 
energy, waterfalls, the earth’s heat, 
vegetation, tropical waters, tides, at- 
mospheric electricity, wind, and the 
heat pump. As mentioned above, the 
discussion is based on extrapolation 
of present knowledge, and much of 
the data presented, while apparently 
soundly based, takes on a Jules 
Verne-science-fiction air, but the vast 
potentialities shown should be com- 
forting to those who fear a cold and 
unpopulated world, many eons hence. 

As Ayres points out, we are at 
present relying almost exclusively 
upon exhaustible sources of energy— 
fossil fuels such as coal, petroleum, 
natural gas, and, potentially, shale 
oil and the like. Moreover, even 
“atomic energy” is not inexhaustible 
—“our supplies of fissionable ele- 
ments are quite as definitely limited 
as our supplies of fossil fuels.” Much 
interesting data are presented on re- 
Serves, trends of fuel consumption, 
efficiency of energy application, etc. 
Inevitably, certain assumptions had 
to be made which will appear con- 
troversial to some, but the over-all 
Picture presented is fascinating—and 
is important. 

Even if estimates of fossil fuel re- 
Serves are wrong; even if the eventu- 


(1) Eugene Ayres, Major Sources of Energy. 
Paper presented before the Division of Re- 
fining, American Petroleum Institute, Chi- 
cago, November 9, 1948. 
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Compendium on energy sources presented at API meeting. 
Tariff Commission releases data on petrochemicals. 
“Automobile Facts" gives new slant on car life. 
Petroleum coke demand is exceeding the supply. 


al solution of the problem is post- 
poned a generation or two, Ayres 
points out that the present era can- 
not be looked upon as one in which 
energy, has been uniquely abundant. 
“Instead, there is every reason to 
expect that succeeding eras will pro- 
vide still greater abundance of energy 
from our constant sources. In the 
meantime, there is much work to 
be done’’—on new systems of energy 
production and consumption, conser- 
vation of present sources, etc. As 
Ayres points out, conservation is im- 
portant for there is nothing known 
at present which indicates that ener- 
gy from constant sources will not 
cost more than that from our ex- 
haustible supplies. 

“Fortunately for the nation, the 
petroleum industry—with its philoso- 
phy of bigness in its operations, its 
developments, and its thinking, and 
with its unmatched versatility of sci- 
entific achievement—is prepared to 
accept the challenge with all that this 
entails of opportunity and responsi- 
bility.” It may seem presumptuous 
thus to look 300 or 400 years into 
the future, and future generations 
may well laugh at this effort, but ac- 
tion and positive thought are never 
unimportant, and Ayres’ paper is 
therefore a significant contribution. 


New Data are Available 


On Petrochemical Output 


A® ALL WITHIN the petroleum 
and chemical industries are 
aware, the production of organic 
chemicals from petroleum continues 


to increase in volume and diversity. 
This is not clearly shown by a re- 
cent report for 1947, released by the 
U. S. Tariff Commission,(2) since this 
actually shows that “in 1947, output 
of these products (crude products 
from petroleum) declined to 3.1 bil- 
lion from 3.5 billion pounds produced 
in 1946,” but even this decrease “was 
due mainly to a reduction in the 
manufacture of butadiene for syn- 
thetic rubber to 696,000,000 pounds 
from the 1 billion reported for 1946,” 
and it may safely be assumed that 
no real leveling off is yet in sight. 

In more detail, the above-mentioned 
report showed a total 1947 produc- 
tion of 638,936,000 pounds of (crude) 
aromatics and naphthenes (an in- 
crease of some 34,000,000 pounds over 
the 1946 production) and 2,491,497,- 
000 pounds of aliphatic hydrocarbons. 
On a production and unit-value-of- 
sales* basis, basic details were as 
shown in Table 1. 


On a gallon basis, it is interesting 
to note that the toluene produced 
from petroleum in 1947 amounted to 
27,378,000 gallons of the 60,740,000 
produced from all sources; that pe- 
troleum-derived xylenes amounted to 
33,091,000 gallons of the total pro- 
duction of 41,353,000; and that pe- 
troleum-produced cresylic aeids un- 
doubtedly accounted for a large frac- 
tion of the 35,808,000 pounds pro- 
duced from petroleum and coal tar 
combined. 

Space does not permit detailed 
analysis of statistics for specific pe- 
tro-chemicals, although it is highly 
pertinent to note that production of 
plastic materials (not including cel- 
lulose materials) rose 22% in 1947 
to 1.3 billion pounds; that production 
of plasticizers rose 29% to 148,000,- 
000 pounds; that production of syn- 
thetic surface-active agents (deter- 
gents, etc.) rose 20% to 291,000,000 
pounds; and that production of mis- 
cellaneous chemicals rose 21.2% to 
10.1 billion pounds. In the last cate- 
gory, notable production increases oc- 
curred for numerous petrochemicals 


(2) Anon., Synthetic Organic Chemicals, Unit- 
ed States Production and Sales 1947, Pre- 
liminary, United States Tariff Commis- 
sion, Washington, 1948. 56 pages. 





TABLE 1—1947 U. S. Production and Sales Value of Crude Products from Petro- 
leum and Natural Gas for Chemical Conversion 


DO ene 
ES hc ds cc ga eas ln ube ale ly Wr aaa ice alae 6 te we ka 
SE SE, iio0e ne eadind sd ek rela kwear 
ee I, gv ke serewanosnnne owe eas 


I Ce oes aS Spa wate orem 
All other aromatics ... 


Aliphatic Hydrocarbons (total) ...................-+s.0sce0seree. 


C, hydrocarbons: Ethylene .... 


C, hydrocarbons: Propane and propylene... . 

C, hydrocarbons, total ........:.:...eeeeee 
1,3-Butadiene, rubber grade ........... 
1-Butene and 2-butene fraction ........ 
Be SE oalh di ba o5 de 0ee 8 Uke Rete ene we 


C,; hydrocarbons 


(1) Statistics included in ‘‘all other aromatics.’’ 


All other aliphatic hydrocarbons ........... 


Unit Value 


Production of Sales 

(1,000 Ib.) ($/Ib.) 
638,936 0.02 

(1) (1) 

icaase Khan aaa 29,830 0.06 
TT rer ee eee 198,214 0.02 
238,583 0.03 
172,309 0.02 
2,491,497 0.04 
341,959 0.05 
a ee ee ae 463,627 0.01 
(aphed be wae cakewe 1,458,820 0.05 
re ee 696,388 0.08 
peda ite uapi ates ai anion 490,205 0.02 
nn beeee <nindweawee 272,227 0.04 
etemincas erate De wero mat 12,750 0.11 
tb evhrdbbawnhegces 214,341 0.01 
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such as formaldehyde, halogenated 
hydrocarbons, isopropyl alcohol, ace- 
tic acid, and acetic anhydride. 
Government bureaus are much 
maligned, but few can deny that they 
serve in a material manner when they 
compile and release statistics in fields 
in which guesses would otherwise 
have to be substituted. This Tariff 
Commission series on synthetic or- 
ganic chemicals is an excellent exam- 
ple of a real service contribution. 


“Automobile Facts, Figures" 
Gives New Slant on Car Age 


HILE ANNUAL STATISTICAL 
compendia of the type of “Au- 
tomobile Facts and Figures’’(3) are, 
almost of necessity, usually issued 
nearly a year after the latest sta- 
tistics included, they are still of con- 
siderable value in indicating trends 
and in presenting an over-all picture 
of the industry covered. In the case 
of the automotive industry, most of 
the statistics included have already 
been publicized, but their significance 
has in some cases escaped attention. 
For example, it is common knowl- 
edge that the automotive industry 
has been producing automobiles, 
trucks, and buses at record or near- 
record levels for nearly three years, 
and many still are looking for the 
“bubble” of car demand to be pricked 
in the near future by the sharp edge 
of a saturated market. However, 
those who hold this belief—undoubted- 
ly supported by the dampening ef- 
fect of rising car prices—may not 
have considered the fact that the 
average age of cars in use on July 1, 
1947, was 8.1 years, compared with 
5.6 years on July 1, 1941, and that 
24,272,000 of the 27,285,000 cars in 
use on the former date were pro- 
duced before the war. 


Moreover, a survey made in April, 
1947, showed that the average vehicle 
then on the road had been driven 58,- 
000 miles—that their mileage age was 
greater than in 1946, when the aver- 
age car speedometer reading was 55,- 
000 miles. Actual figures were as fol- 
lows: 


Miles 
Driven 


84,000 
76,000 
73,000 
65,000 
57,000 
11,500 


Year-Model 


1934 and earlier 
1935-36 
1937-38 
1939-40 
1941-42 
1946-47 


While most cars over ten years old 
have thus been driven more than 
70,000 miles, there are some statistics 
which are not so discouraging to the 
petroleum industry which, naturally, 
is interested in continued high gaso- 
line consumption. Vehicle lifetime 


(3) Anon., Automobile Facts and Figures, 
28th Edition, Automobile Manufacturers 
Association, Detroit, 1948. 80 pages. 
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mileage has tripled in the last 20 
years. The average life of vehicles 
scrapped in 1946 was 12.75 years, 
with an accumulated average lifetime 
mileage of 88,550 miles. These figures 
may be compared with 10.2 years 
and 81,350 miles per vehicle in 1941; 
8.3 years and 58,000 miles in 1935; 
and 6.5 years and 25,750 miles in 
1925. 


Moreover, as mentioned earlier, 
these are only the latest published 
statistics, not the latest existing ones. 
As a guess, it seems probable that 
record production has dropped the 
average car age to about 7.5 years 
and that average car mileage has 
not increased during the last year. 
If car production can surmount raw 
material and labor difficulties and 
continue at record levels for. at least 
two or three more years, and if a 
recession does not sap demand by 
draining off buying power, it would 
appear that the crisis is past. The 
record gasoline demand during the 
past two years, incidentally, is evi- 
dence not only of the record number 
of vehicles on the road, but also of 
their record per capita consumption 
—attributable at least in part to the 
lessened mechanical efficiency of “old 
age.” 

It should not be thought that this 
report(3) is by any means devoted 
exclusively to the _ statistics just 
quoted. Instead, it is a well rounded 
index to car production, exports, re- 
placement parts, registration, types 
of use, prices, taxes, gasoline con- 
sumption, roads, etc. Its annual pub- 
lication serves a most worthy pur- 
pose. 


Petroleum Coke Demand 
Is Exceeding. the Supply 


ETROLEUM COKE, once pro- 

duced as only the unavoidable by- 
product of direct fired shell stills and 
early thermal cracking units, is now 
produced in large quantities in de- 
layed coking units designed to pro- 
duce maximum yields of gasoline and 
of by-product distillate oils and pe- 
troleum coke, rather than by-product 
heavy fuel oils. According to a re- 
cent survey of the fields of industrial 
carbon,(4) there are 13 delayed cok- 
ing installations in operation or un- 
der construction in this country, with 
a combined annual output of about 
800,000 tons of petroleum coke (re- 
duced crude charging capacity, about 
40,000,000 bbl. annually), and “it is 
reported that new coking facilities 
are planned in the St. Louis and 
Toledo areas and would add to pe- 
troleum coke production by about 
100,000 to 300,000 tons per year.” 


Some interesting facts are present- 
ed in this survey. It is pointed out 


(4) Raymond B. Ladoo and C. A. Stokes, 
**Industrial Carbon,’’ Chemical Industries 
63, No. 4, 609-16 (1948). 


that most of the petroleum coke pro 
duction takes place in non-coasta 
areas, where the markets for heav: 
fuel oil are not as good as in th 
coastal regions (one big plant, how- 
ever, was recently constructed in Cali 
fornia). Supplies of petroleum cok« 
are said to be inadequate for indus 
trial uses, despite record production 
industrial uses “have increased con- 
siderably relative to _ strictly fuel 
uses.” 


The situation is expected to gei 
worse (from the consumers’ point oi 
view). Crude oil refining (accord- 
ing to this source) is expected “to 
level off because of dwindling sup- 
plies.” Secondly, “the amount of 
petroleum coke produced per barrel 
of oil refined is trending down. . 
This trend will no doubt continue,” 
since most refineries are now install- 
ing catalytic cracking units and “non- 
coking type auxiliary units to make 
feed stocks for catalytic cracking.” 
However, ‘a substantial increase in 
the price of petroleum coke could al- 
ter this tendency.” 


As regards present operations, pe- 
troleum coke production is maximized 
by the high demand for gasoline and 
distillate fuel oils. Even this fact 
does not alter the situation, however, 
because industrial demands are rising 
and an increasing fraction of the pe- 
troleum coke produced is not of suit- 
able quality. “For most industrial 
uses, low sulfur and low ash cokes are 
needed.” However, the increasing 
use of high sulfur crudes is yielding 
high sulfur cokes suitable chiefly as 
fuels. In addition, the use of various 
chemicals in the refining processes 
has served to raise the ash content 
of some cokes “from under 1% to as 
much as 9% or higher,” making them 
unacceptable for many uses. 


“For such large scale uses as alu- 
minum electrodes, anodes, refractory 
shapes, etc., demand for petroleum 
coke has been increasing.” Prices 
have risen considerably since 1941; 
green coke now is reported to sell for 
$15-$20 per ton, f.o.b. refinery (com- 
pared to $5-$10 per ton in 1941), 
while “calcined petroleum coke is ap- 
proaching the $40-$50 per ton level 
in the Great Lakes area, having risen 
from $20-$30 per ton.” 


This survey of industrial carbon 
touches in detail on carbons pro- 
duced from other raw materials— 
coal, natural gas, and wood, but space 
does not permit discussion of these 
carbons here. For the next few years, 
at least, “users of industrial carbon 
will still have to rely on petroleum 
coke and charcoal for their raw ma- 
terials for various processes and prod- 
ucts,” although much-needed research 
on production from selected coals, 
coal tars, petroleum residues, and 
shale oil may eventually supply the 
answers to the problems occasioned 
by the growing shortage of industrial 
carbon. 
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ALCOA ALUMINA 
Catalysts and Catalyst Supports 


aromatization 
0) ! hydrogenation 





hydroforming 


dehydration 


The controlled purity of ALCOA 
Aluminas helps promote better cata- 
lytic reactions and better end results. 
There is less possibility of contamina- 
tion and side reactions. Difficulties aris- 


ing from carbon deposits likewise are d e h AY VO 2 Ena f 10 i 


reduced. 
ALCOA Aluminas—Activated, Tab- 
ular and Calcined—are regularly used . 
as catalysts and catalyst ct for hyd rOCa rbon SVN f hes 1S 
reactions such as those shown on the 
right. If you are interested in better 
yields from your catalytic reactions, let 
us send you further information on 
ALCOA Aluminas. 
Samples for testing in your own plant ; - 
will be furnished on request. Write to mG S ul id urlsa fion 
ALUMINUM COMPANY OF AMERICA, 
Cuemicats Division, 1780 Gulf Build- 
ing, Pittsburgh 19, Pennsylvania. _ 


|ALCOA CHEMICALS 
: ALUMINAS 4° FLUORIDES 


ACTIVATED ALUMINAS ° CALCINED ALUMINAS ° LOW SODA ALUMINAS TABULAR ALUMINAS ° HYDRATED ALUMINAS 
ALUMINUM FLUORIDE °* SODIUM FLUORIDE ° SODIUM ACID FLUORIDE ° FLUOBORIC ACID ° CRYOLITE 


isomerization 


hydrocarbon cracking 


ALUMINUM 
Oo 
A 
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CERTIFIED 
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STAINLESS STEEL 





FETTONGS come . name - wine 


—— . 


—aes —fgoooet b COOPER ALLOY .. . largest exclusive pro- 
1 g 


yield “ in. 


ducer of Stainless Steel, Monel and Nickel 
Castings for the Process Industries; includ-: 
ing tube ‘supports, valve trim, pump cast- 


ings, heat exchanger castings and others. 


Catalog available on request. 


“THE COOPER ALLOY FOUNDRY CO. 


HILLSIDE, NEW JERSEY 
SOCO BARU LEADING STAINLESS STEEL DISTRIBUTORS 
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The customer gets what he wants... 


when his experience and knowledge ‘s joined with that 
of an engineering service which has built over 400 proc- 
ess units . . . complete refineries and chemical plants. 


Collaboration pays off—in time and money. 


FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, NEW roRK 
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complete petroleum 
refineries and 


chemical plants 


one contract 


one contractor 


one constructor 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 





RELIABLE & 
SOLVA 


TRADE MARK REG U S. PAT OFF 


Products for the 
Petroleum industry 


CALCIUM CHLORIDE 
CAUSTIC POTASH 
CAUSTIC SODA 
CHLORINE 
SODA ASH 
SODIUM BICARBONATE 
SODIUM NITRITE 


SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
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Take a good look at the 
new look in catalytic cracking 











Vv A marked improvement in the 
famous TCC process... 





V Gas-lift raises catalyst, lowers 
Costs... 







v “Package” assembly simplifies small 
unit construction ... 


v Bight Houdriflow units already 
ordered by leading refiners... 


H oudry Process Corporation, which pioneered 
catalytic cracking, now introduces its most advanced es! 
design—the new Houdriflow Process! é Pal) 





4 
























An evolution of the famous TCC process, Houdriflow 
achieves a substantial reduction in cat-cracking costs. 





The new process employs a gas-lift principle for 
raising the catalyst. No mechanical elevator. 
Houdriflow utilizes catalyst to better advantage than 
any other existing process. 
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Petco Corporation Blue Island, Ill. 1 5,000 
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Gas-lift materially lowers construction and operating WV 
costs. Further simplification is obtained by AI 
superimposing the reactor and kiln in a single unit. Ve : 
Regeneration equipment is improved in design afl " | 
and reduced in size. a 
VA 
In small Houdriflow units, all the vessels can be fully aj) 
assembled in the shop and shipped as a “package” B5e 
to the building site, with consequent saving in af( “ 
erection time and cost. Ba; ; > — 
1} < bil $ 
On Be > 
Any refiner who contemplates modernization of his <j! a a 
facilities will find it pays to take a good look at a 
Houdriflow—the new look in catalytic cracking. ti i a 
gsi rc? PF 
THREE REFINERS ORDER EIGHT HOUDRIFLOW UNITS “AB 4 
Number of Catalytic Hatlt .. 
Houdriflow Capacity gilt 
Company Refinery Units BPSD ah a 
Sun Oil Company _ Toledo, O. 6 42,000 gale 
=gili 
Tide Water Drumright, ahi ; 
Associated Oil Co. Okla. 1 6,750 ase 
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HOUDRY PROCESS CORPORATION 


225 SOUTH 15TH STREET 
PHILADELPHIA 2, PA. 
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Another Engineering 

and Construction Contract 
Awarded The REFINERY 
ENGINEERING Company 


BMPIRE ST AT 


polis, wyemlee 


thermo 


Treco is pleased to have been chosen to handle the 
design, engineering and construction of the combination 
5,000 barrel topping-vacuum-vis-breaking unit for the — 
Empire State Oil Company of Thermopolis, Wyoming. 
This unit will process 5,000 barrels per day of 
Wyoming, Hamilton Dome crude, the major portion 

of which is produced by the Empire State Oil Company. 
The company will make tractor distillate, burning 

oils, road oils, fuel oils and various asphalt products. 
The Wyoming, Hamilton Dome crude is a heavy, 

high sulphur type which lends itself to the 

production of high-quality asphalt products. 


Sound Engineering, experienced personnel and 
ample equipment assure Treco clients of economical 
and speedy construction. Your enquiry will receive 
prompt attention. 






The 


PHONE 


p OL COME ANY 


Other TREO Clients: 









Arrow Petroleum Company 
Ashland Oil & Refining Company 
Aurora Gasoline Company 

Bay Petroleum Company 

Bureau of Mines 

Cosden Petroleum Corporation 
Delta Refining Company 


Erie Refining Company 





Indiana Farm Bureau Co-op Ass’n 
















Intra-Lake Chemical Corporation 
Leonard Refineries, Inc. 
Mercury Oil & Refining Company 
Midwest Refineries, Inc. 
Naph-Sol Refining Company 
National Refining Company 
Natural Gas Pipeline of America 
Petroleum Equipment Company 
Petroleum Specialities, Inc. 
Producers Refining Company 
Stanolind Oil & Gas Company 
Stanolind Pipeline Company 
Standard Oil of Ohio 

Sunray Oil Corporation 

The Texas Company 

Trumbull Asphalt Company 
Vickers Petroleum Company 
Waggoner Estate Refinery 


Waterways Terminal, Inc. 


NERY ENGINEERING Co. 


39-5511 


e@ TULSA, OKLAHOMA 
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THAT KEEPS AIR-COSTS FROM PILING UP A SCORE 


The more compressed air or gas 
you use, the more you can econo- 
mize with Worthington Opposed 
Steam Driven Compressors. With 
over 50 years of development be- 
hind them, these rugged, tireless 
performers are up-to-the-minute 
in every last cost-saving detail. 
For example: 

Pressure feed lubricates each 
side independently, reducing out- 
age and maintenance to a mini- 
mum... full accessibility to all 
steam and air cylinder interiors by 
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removal of rear cylinder heads 
only . . . modern, trouble-free 
bearings for uninterrupted service 
...and Worthington Feather* 
Valves, most efficient ever made. 
Reduced Labor 
and Maintenance Costs 

Following the Worthington 
formula, these modern Compres- 
sors combine high performance 


efficiency with minimum main- 
tenance requirements. Their abil- 
ity to do a better job, year after 
year, on amazingly low operating 
costs is familiar proof that there's 
more worth in Worthington. 

Write for Bulletin L-680-B1 A. 
Worthington Pump and Machinery 
Corporation, Compressor Division, 


Buffalo, New York. Kr. 


WORTHINGTON 





Horizontal 








*Reg. U.S. Pat. Off. 
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YOUR SYMBOL 
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ASSURANCE 















\THREEN FUNCTIONS — 


Engineering 
Construction, 
Manufacturing 


gen FIELDS — 





Serving the CHEMICAL, POWER, 
PETROLEUM and GAS industries 


as well as providing specialized 
EQUIPMENT for all industries. 




















ENGINEERS ¢ CONSTRUCTORS ¢ MANUFACTURERS 
| for the CHEMICAL, PETROLEUM, GAS & POWER industries 





















908 Grand Ave., KANSAS CITY 6, MO.—Offices in Principal Cities from Coast to Coast 
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Oceco 2” Flame Arrestor 
Showing Screw Mount- 
ing and Side Hinge. 








Oceco 6” Flame Arrestor , 
Showing Flange Mount- 
ing and Bottom Hinge. 


Below — View of Oceco 
Type “F” Fixed Bank. 


FLAME ARRESTORS 


for outstanding 
performance 


@ Oceco Flame Arrestors—have won outstanding recognition 
throughout the entire petroleum industry. They combine 
the desired flame stoppage and explosion prevention with 
minimum pressure drop. 


Housings and covers are semi-steel castings, with high 
melting point and consequently provide substantial heat 
resistance and protection to the flame arrestor “bank’’, even 
when subjected to the intense heat of sustained fire. 


The “banks” consist of flat and corrugated sheets of high 
purity, corrosion resisting aluminum arranged alternately to 
form vertical straight through passages. They are of suffi- 
cient depth, top to bottom, to resist “burning through” ,— 
and the straight through passages minimize depositing of 
moisture and clogging; — and simplify inspection. 


Furnished in 2” and 3” sizes for screw mounting and 4”, 6”, 
8” and 10” sizes for flange mounting; — with either type “F” 
fixed banks, or type “E” extensible banks, that permit the 
plates to be separated for individual cleaning. Send for 


Bulletin No. 471. It gives full details. 


Tae of THE JOHNSTON & JENNINGS Go. 


CLEVELAND 14, OHIO 


NEW YORK « PITTSBURGH ¢ DETROIT * CHICAGO «¢ ST.LOUIS ¢ TULSA e BEAUMONT 
MOBILE © CASPER ¢ SAN FRANCISCO ¢ LOS ANGELES * TORONTO AND MONTREAL 


Above —View of Oceco 
Type “E” Extensible Bank. 
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with Clark Compressors 





The Shell Oil Company’s new TXL plant in Ector County, Texas, dupli- 
cates the operating conditions of Shell’s Wasson No. 1 and No. 2 gasoline 
absorption plants in Yoakum County, Texas. 

In these modern plants, 34,400 brake horsepower of Clark Right 
Angle Gas Engine Driven Compressors take the gas in from the field at 
pressures between atmosphere and 7 psig and compress it in two stages 
to a final discharge pressure of 205 psig. At this final pressure, the hydro- 
carbon gas is processed in highly efficient absorber units where the 


gasoline is extracted. 


CLARK BROS. CO., INC. « OLEAN, NEW YORK 


BIRMINGHAM, ALA. « BOSTON « CHICAGO « DETROIT « HOUSTON « LOS ANGELES 
NEW YORK « SALT LAKE CITY * SAN FRANCISCO «+ TULSA *« WASHINGTON 
LONDON «+ PARIS « BUCHAREST, RUMANIA « CARACAS, VENEZUELA 














e Shell’s new TXL Plant in Ector County, Texas, showing compressor house in foreground containing eleven 800 BHP Right An; 


COMPRESSOR PROGRESS | 


ONE OF THE DRESSER INDUSTRIES 




















































DU PONT ADDITIVES... add the QUALITIES 


You Want to Your Fuels and Lubricants 


This partial list of Du Pont fuel and lubricating oil additives is indicative of the 
results of a continuing program to produce new and better additives. Each has 
been produced to meet a specific need . . . to improve the desirable properties 
of petroleum products, or to inhibit deterioration caused by oxidation, polymeriza- 
tion, or metal entrainment. Write for complete information. E. 1. du Pont de Nemours 
& Company, (Inc.), Petroleum Chemicals Division, Wilmington 98, Delaware. 












































NAME Description Use 
Du Pont Gasoline A solution of normal butyl- For improving the storage stability of gasoline. " 
Antioxidant No. 5 para-aminophenol in alcohols. | 
Du Pont Gasoline A solution of isobutyl-para- For improving the storage stability of gasoline. 5 
Antioxidant No. 6 aminophenol in alcohols. 
Du Pont Gasoline A commercial grade of N:N’- For improving the storage stability of gasoline. 
Antioxidant No. 22 disecondary-butyl-para- f 
phenylenediamine. ( 
Gasoline Dyes Du Pont Oil Orange For color identification of gasolines. | 
Du Pont Oil Red 
Du Pont Oil Yellow N 1 
Du Pont Oil Blue 
Du Pont Metal An 80% solution of N:N/’- To improve the storage stability of petrolum dis- 
Deactivator disalicylidene-1:2 diamino- tillates containing dissolved copper. } 
propane in xylene. ' 
Du Pont Rust A viscous, reddish-brown clear For use in petroleum bases to impart non-staining 
Preventive No. 1 liquid, readily soluble in miner- rust preventing properties. 
al oil at room temperatures. 
““Ortholeum"™’ 153 Fluorescent green liquid. For use in motor oils and other lubricants to im- ] 
prove wear characteristics under conditions of 
boundary lubrication. é 
““Ortholeum'’ 202 A sulfurized terpene containing For use as a bearing corrosion inhibitor in deter- | 
approximately 34% sulfur of gent type oils. Sulfur activity also suggests useful- 
controlled aciivity. ness as additive for cutting oils and hypoid lubri- 
cants. 
Tetraethyl Lead 
Du Pont Phenyl- Crystalline solid. Oxidation inhibitor for various petroleum 
Compounds alpha-naphthylamine products. 
. c 4 Du Pont Phenyl- Powder. Oxidation inhibitor for various petroleum 
Gasoline Oxidation beto-naphthylamine products. 
Telalieliiel a3 Du Pont Tributy! Water-white liquid. For use in oils as a mild antioxidant and as a 
Phosphite wear reducing agent. 
Gasoline Dyes Du Pont Tetraethy! Yellow liquid antiknock com- For use as an antiknock agent in motor gasolines. 
lead Compound— pound the principal component 
. P ‘ Motor Mi hich i h A 
Lubricating Oil ix of which is tetraethyl lead Py 
e Du Pont Tetraethyl A blue liquid antiknock com- For use as antiknock agent in aviation 
Additives Lead Compound— pound the principal component gasolines. 
Aviation Mix of which is tetraethy! lead. 









Fuel Oil Additives Du Pont Fuel Oil A blend comprising an antioxi- Added to cracked furnace and diesel oils to im- 
Stabilizer No, 1 dant and metal deactivators in prove storage stability. 
isopropanol, 
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BETTER THINGS FOR BETTER LIVING 
--» THROUGH CHEMISTRY 


PETROLEUM PROCESSING, December, 1948 


1948 





How you can... 





... by controlling corrosion 


Wherever severely corrosive conditions result in ex- 
pense, delay and shut-down, there’s a good chance that 
switching to Nickel Alloy equipment will help you. 


Take the experience of a prominent West Coast re- 
finery. They were having trouble with the gasoline 
condenser of a light crude distillation unit. Tube 
bundles lasted only 2 to 8 months. Average service life 
was 5 months. 


Finally they installed a Monel* tube bundle. Four 
years later, they reported the Monel bundle was still in 
use—and showed no evidence of leakage. 

Performance like this isn’t unusual. And it isn’t con- 
fined to heat exchanger applications. Nickel and high- 
Nickel alloys like Monel, “K”* Monel and Inconel* 
are widely used for pumps, piping, valves, regenerator 
boilers, preheaters and filters, to mention only a few 
applications in a long list. 


Many Refinery Uses 


Monel, for example, withstands a wide range of corro- 
sives. Among them are: 


... hydrogen sulfide ... ammonia 
... hydrochloric acid ... oil, wax and solvent mix 
... sodium hydroxide ... impure or brackish waters 


Monel also resists hydrofluoric acid in HF alkylation; 
it serves dependably under high-temperature, high- 
pressure conditions in feed water heaters, and resists 
attack in condensers for chlorinated solvents and fur- 
fural. Its tensile strength is 75,000-85,000 psi. 


Heat-treatable “K” Monel 
All the good properties of Monel—and more besides— 
are present in heat-treatable “KK” Monel. Through heat 


treating, it gains extra strength and hardness without 
sacrificing any of its corrosion resistance. 


How to get help 
If you have a problem involving corrosion, don’t ex- 
periment. Trial and error methods take time... cost 
money—don’t always get results. Let INco help you! 
_For over 20 years, INco’s Corrosion Engineering Sec- 
tion has been studying all forms of corrosion. They’ ve 
summarized and compiled information from more than 
40,000 plant tests, laboratory studies and technical 
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Photo by Corsini, courtesy of STANDARD 


papers into a huge Corrosion Data File. 


You are invited to share the things we’ve learned. 
Regardless of what your problem is, regardless of the 
metals or materials concerned, if your problem in- 
volves corrosion — ask our Corrosion Section to help 
you, If the answer is in the Corrosion Data File, you'll 
get a prompt, complete and impartial report. 

Of course, it can happen that even among the 40,000 
reports there isn’t one that covers your problem. In that 
case, INCo’s Corrosion Section will be glad to cooperate 
with your engineers in arranging tests either in the 
laboratory or in your own plant. There’s no fee, no 
obligation. Write “INco Corrosion Engineering Sec- 
tion’ —at the address below —today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. *Reg. U.S. Pat. Of. 


EMBLEM OF SERVICE 


NICKEL A0b, ALLOYS 


Your PARTNERS in PROGRESS 
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This 96,000-bbl. tank, 120 ft. in diam. 
by 48 ft. high, equipped with a Hor- 
ton Double-Deck Floating Roof, is lo- 
cated at the Sinclair Oil Company’s 
East Chicago, Indiana, refinery. A 
close-up view of the roof on this tank 
is reproduced below. Tanks with Hor- 
ton Double Deck Floating Roofs used 
extensively for crude oil and gasoline 
storage. 


The most important 
single feature of the 
Horton Floating Roof 
is the HORTON SEAL 





The HORTON Double-Deck FloatingRoo 


Double-Deck construction increases efficiency of roof 





Tue Horton Double-Deck Floating Roof works 
for economical storage in four ways: it prevents 
evaporation losses; it protects the quality of the 
liquid stored; it reduces corrosion on the inner 
surfaces of the tank and on its own bottom deck; 
and it reduces the danger of costly fire damage.’ 


The double-deck construction of the Horton Float- 
ing Roof provides an insulating dead-air-space above 
the surface of the liquid. This insulation reduces 
the amount of heat transfer from the atmosphere 
to the liquid and serves to minimize “boiling” losses. 
This protective insulation also makes it possible for 


tion gasolines. 


the roof to be used to store petroleum products 
ranging widely in volatility from crude oil to avia- 





The full story of the Horton Double-Deck Float- 
ing Roof is contained in our new Bulletin B. Our 
nearest office will send your copy on request. 


= GLE RLLLLESLLL LL LLL LILLIES. EE I eee 
a : 






Directly above is the Horton 
seal which closes the space _ be- 
tween the edge of the roof and 
the tank shell. The pantagraph 
hangers, which hold the metal seal- 
ing ring against the shell, are in- 
side the seal where they are pro- 
tected from weather. Note the 
simple, uncluttered construction of 
the seal, designed for simple 
maintenance. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atlanta 3 ..............2103 Healey Building 
Birmingham 1 ...... 1527 North Fiftieth Street 
 ";. Seay 1029-201 Devonshire Street 
Chicago 4 ..2114 McCormick Building 


i ase +s -2215 Guildhall Building 


Horton Steel Works, Limited, Fort Erie, Ontario, Canada 
Ateliers et Chontiers de la Seine Maritime, Paris, France 
Constructions Metalliques de Provence, Arles-sur-Rhone, France 
Compania Tecnica Industrie Petroli, S.A. 1. Rome, Italy 
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i Ss re 1532 Lafayette Building 
Houston 2 ....2130 National Standard Building 


CE as caks peeseeeeee 2 Abreu Building 
Los Angeles 14 ....... 1426 Wm. Fox Building 
New York 6....... 3310-165 Broadway Building 


REPRESENTATIVES AND LICENSEES 


Philadelphia 3 .. 1630-1700 Walnut St. Building 
Salt Lake City 1 1530 First Security Bk. Building 
San Francisco 11 ..1208-22 Battery St. Building 
ES kxavenbesexesees 1330 Stuart Building 
WE EE avkecusaseovecacinn 1620 Hunt Building 


Leopoldo Sol & Cia, Reconquista 558, Buenos Aires, Argentina. 
Chicago Bridge & Iron Company, Limited, Apartado 1348, Caracas, Venezuelo 
Whessoe, Limited, Darlington, England 


Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
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NOW! 
up to 6 Records in 
6 Different Colors 


with 1 Measuring 


System... recording at 
6-second intervals! 





‘3 


Reg. U.S. Pat. Off. 
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A Aether FOXBORO FRET. 


THE NEW MULTI-RECORD 
DY NALOG * 


Employing only one measuring system, 
the new Foxboro Multi-Record Dynalog 
gives up to 6 clean-cut records, in as 
many different colors, on one convenient 
round chart! The unique, foolproof 
switching arrangement provides record- 
ings in sequence every 6 seconds—so 
close that the record of each measure- 
ment appears as a continuous line. And 
the record colors positively will not 
run together. 


Like all Dynalog Electronic Instru- 
ments, balancing from any measure- 
ment point is entirely step/ess and 
continuous. And the combination of 
accuracy, sensitivity, and speed is un- 
equalled by any other instrument. 


N OW ... Wherever you have sever- 


al temperaturesor other process variables 
to record, depend on the new Multi- 
Record Dynalog to simplify and stand- 
ardize your operations. Get all the facts. 
Write for Bulletin 428. The Foxboro 
Company, 246 Neponset Ave., Foxboro, 
Mass., U. S. A. 


*Reg. U. S. Pat. Off. 
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OIL HEATED 
KEROSENE 
FRACTIONATOR 
REBOILER 








~ 
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DE-PROPANIZER TWIN G-FIN DE-BUTANIZER TWIN G-FIN TWIN G-FIN DE-ETHANIZER TWIN G-FIN 
REBOILER DE-PROPANIZER REBOILER SECTION SECTION REBOILER SECTION 
EXCHANGER DE-BUTANIZER FRACTIONATOR BOTTOMS EXCHANGER 
BOTTOMS EXCHANGER FEED EXCHANGER 


This portion of a large modern south-western natural gas absorption plant contains the G-R apparatus listed above. The plant also 
contains 60 G-R Bentube Sections and a large number of G-R Tubular Heat Transfer Apparatus not shown in the illustration. 











G-R REBOILERS 


For producing vapor 
from liquids heated 
with steam or hot 
liquids. The illus- 
trated kettle type 
has a large vapor 
space above the tube 
bundle. 





G-R TWIN 
G-FIN SECTION 


Standard, inter- 
changeable units of 
patented hairpin de- 
sign, consisting of 
a single G-Fin ele- 
ment, with longitu- 
dinal fins within a 
shell. More than 40,- 
000 of these units 
are used on practi- 
cally every heating, 
cooling or condens- 
ing service. 


G-R BENTUBE 
SECTIONS 


Patented design of 
atmospheric or sub- 
merged cooling and 
condensing sections 
consisting of parallel 
rows of tubing set 
with slight initial 
bow into cast header 
at each end. Change 
in temperature 
causes corresponding 
change in curvature 
of the tubes which 
cracks up and breaks 
off scale. 











G-R TUBULAR 
EXCHANGERS 


Include many pat- 
ented features based 
on 80 years of ex- 
perience in building 
heat transfer appa- 
ratus. Available ina 
wide range of types 
for condensing, heat- 
ing, cooling or ex- 
changing heat be- 
tween liquids, gases 
and vapors. 











A good example of 


Co “RANGE-ABILITY” 


at this plant 


“RANGE-ABILITY”... the ability to serve 
efficiently through a wide range of service 
requirements . . . is a characteristic of G-R 
Heat Transfer Apparatus. 

For example, in G-R Twin G-Fin Sec- 
tions, this “RANGE-ABILITY” is obtained 
by simply connecting, in series or parallel, 
as many of these standard, interchangeable 
units as required by the duty. The accom- 
panying photograph is a good illustration. 
This modern natural gas absorption plant 
uses four banks of G-R Twin G-Fin Sec- 
tions as follows: 


De-propanizer Exchanger — 3 sections 
connected in series 


De-butanizer Bottoms Exchanger — 3 
banks in parallel, each bank contain- 
ing 4 sections in series 

Fractionator Feed Exchanger —2 sec- 
tions connected in series 

De-ethanizer Bottoms Exchanger — 4 
sections connected in series 


THE GRISCOM-RUSSELL CO. 


The same plant uses 60 G-R Bentube 
Sections (not shown in the illustration) for 
cooling tower service. These sections are 
another example of G-R “RANGE-ABIL- 
ITY” obtained through standard designs, 
and are operating at pressures ranging from 
125 psi to 2750 psi in this plant. 


In other types of G-R apparatus, 
“RANGE-ABILITY” is obtained by de- 
signs which cover all duties. For example, 
the accompanying photographs also show 
various types of steam-heated and oil- 
heated reboilers; and the same plant is 
using many other designs of G-R Tubular 
apparatus as still feed preheaters, vapor 
condensers, oil-to-oil exchangers, gas heat- 
ers, gas coolers and aftercoolers. 


No matter what may be your heat 
transfer requirements, be sure to consult 
Griscom-Russell for authoritative ratings 
and exactly suitable designs of proven 
performance. 


285 MADISON AVENUE, NEW YORK 17, N.Y. 











Renewable seat— 
easily removed for 
servicing. 


Strong's patented, wear-re- 
sistant Anum-Metl* valve and 
seat—guaranteed leakproof 
for one year. Scientifically 
designed Hi-Cap* orifice 
gives greater capacity. 




















Oversized ports—in- 
areased flow capacity. 


Horizontal inline con- 
nections — simplify 
piping. 


trap value. 


*T.M. Reg., U.S. Pat. Off. 
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Available for pressures to 150 p.s.i., the new 
Strong No. 070 Steam Trap is built particularly for 
small drainage jobs where condensate loads are 
light, yet where conditions call for the well-known 
economy of a rugged bucket trap. 

Strong’s 40 years’ experience and rigid field tests 
have been fully utilized in the development of this 
fine small trap. It embodies all the quality features 
of Strong’s larger traps, making it your best small LAUNDRIES—Pressing Machines 
















INLET 


and lroners, Tumblers, Dry Room Coils, 
Starchers, Vacuum Stills, Steam Sup- 
ply Header 


HOTELS, RESTAURANTS — Coffee 


STRONG, CARLISLE & HAMMOND COMPANY Urns, Steam Tables, Kettles 
1392 West 3rd Street, Cleveland 13, Ohio 


Reducing Valve 


Look at these applications— 
this trap is especially built for them: 





Stainless 18-8 high 
ratio leverage. 


Large gasket area. 









Seamless, deep-drawn, 
stainless 18-8 bucket 
—no welds. 


Boss provided for 
drain connection. 


INDUSTRY — Unit Heaters (up to 
150,000 btu), Pipe Coils, Tire Recap 
Equipment . . . wherever small drainage 
is a problem 


HOSPITALS—Sterilizers, Autoclaves 


And many more — write today for complete information! 


oy 


with 


all these BIG TRAP QUALITY FEATURES! 








Blast Trap Strainer 
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TO CARDON 








A Shell Photograph 






























eee SHELL’S CARDON REFINERY, 
VENEZUELA 





NOW BEING BUILT 


+ LUMMUS 


Typical of the scope of Lummus foreign operations 
is the construction of a refinery at Cardon, 
Venezuela, by The Lummus Company of New York 
and Compania Anonima Venezolana Lummus 
for The Shell Oil Company of Venezuela. Most of 
the fractionating equipment, like the hundred ton 
tower shown on the preceding page, was fabricated 
in England and Holland, and transported to 
Venezuela. Staffed offices in London and Paris give 
Lummus an added flexibility in operation and 

the advantages of wide purchasing contacts. 

In oil producing states in America, all through 
Europe, in the Near East, Netherlands Indies, 
South America, China— Lummus has built 
more than 150 gasoline refineries, upwards of 
90 process units for solvent refining and dewaxing 
of lube oils and more than 300 chemical units, 
including complete plants of ethylene, butadiene, 
styrene, phenol. 


y SHLw ¢ #7 19N3 





THE LUMMUS COMPANY 
420 Lexington Avenue, New York 17, N. Y. 
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CHICAGO—600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bldg., Houston 2, Texas 
LONDON —525 Oxford Street, London, W.1, England 
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A Shell Photograph 





— Vou Have a Choice of 3 Sizes: 
In Hooker Aluminum Chloride 


In many reactions catalyst effectiveness 





is directly related to size of catalyst. HOOKER RESEARCH PRESENTS 
cl 
Hooker therefore makes its Aluminum HOOKER C-56 aA " 
cit \- 
Chloride available in three sizes: (Hexachlorocyclopentadiene) z 
Ch—lere=)_C) 
Fine Grind canteen ce an unscreened material Molecular Weight Werrerey yy oa 272.79 
, h fo Bo eee ee —2°C 
practically all passing 20 NE 6565554 netaspeens 236°C 
- Distillation Range (ASTM) .. 236 to 245°C 
mesn. Refractive Index n20/D ............ 1.564 
Specific Gravity 15.5°/15.5°C ....... 1.715 


Coarse Grind ....unscreened, 1 mesh and Indications are that C-56 (hexachlorocyclopentadiene), 


finer containing 25to 35 a new product of Hooker Research, can be a valuable 

” ” new organic compound. As a highly reactive interme- 

finer than 20 mesh. diate it enters readily into many different types of 

reactions. Some of the end products are acids, acid 

Coarse Screened. .same as above screened to chlorides, acid anhydrides, esters, amides, ketones, di- 

: ; ketones, quinones, acetals, nitriles and fluorocarbons. 

remove 20 mesh and finer. lhe probable fields for the applications of this new 

chemical are insecticides, dyes, pharmaceuticals, resins, 

- _ ii oe eae _ germicides, and fungicides. Hooker C-56 is a yellow 
These three sizes have oved to be to amber colored liquid with a pungent odor. 

those most in demand and from them Technical Data Sheet No. 371 describes Hooker C-56 

more completely, gives physical and chemical data. 

r e selec > P = oT and indicates typical reactions. Copies are available 

eo select the one that will si when jaune th your company leeteshend. 








you the best results. 





Once you've determined the size you require, you can be sure of smooth reactions, 
unaffected by catalyst impurities, or analysis changes from shipment to shipment. Hooker 
Aluminum Chloride, Anhydrous, is always the same—particularly free from iron and 
other non-sublimables—and every shipment held to the same rigid specifications. 

To be sure of uninterrupted reactions in Friedel-Crafts syntheses, polymerization, 
isomerization and halogenation, select Hooker Aluminum Chloride, Anhydrous. 

Additional physical and chemical data on this important chemical are contained in 
Technical Data Sheet 714, sent when requested on your letterhead. Hooker’s Technical 
staff is also available for consultation and help on the application of Aluminum 
Chloride and other Hooker chemicals to your purposes. 








SPECIFICATIONS 


Hooker Aluminum Chloride, Anhydrous ...... AICI 
Gray crystalline solid in three sizes. 
PPOUNOIENE TUNE 5 oo bse ce cans seacceeeenceds 133.3 









ANALYSIS 
Adumaimtans CHAOTIC... ooo cc ce ccese. 98.5°7, min. 
PM titag sr Sen ais tide wean tee kee 0.05°%, max. 


eee 1.5% max. 


































From Ahe Fall of Mhe Eatlh 


HOOKER ELECTROCHEMICAL COMPANY 







CHEMICALS 


4713 BUFFALO AVE., NIAGARA FALLS, N. Y. 


- 1 
NEW YORK, N. Y. © WILMINGTON, CALIF. ¢ TACOMA, WASH. —— 


SODIUM SULFIDE « SODIUM SULFHYDRATE « SODIUM TETRASULFIDE * CAUSTIC SODA *« MURIATIC ACID +» PARADICHLOROBENZENE + CHLORINE 
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Ores major responsibility of this 


organization is to convert results of 





laboratory research and pilot plant operations 


into profitable refining facilities. 


McKee’s ability to discharge this responsibility 


is demonstrated by a long, world-wide record 





of sound, successful refinery engineering. 
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New York 





Better Heat Utilization Achieved 


In New Houdriflow Cracking Process 


By WILLIAM C. UHL 
Equipment Editor 


gehen in construction through 
design changes and in operating 
costs through a better heat balance 
give a substantial cost advantage for 
the Houdriflow catalytic cracking 
process over the conventional Ther- 
mofor process. 


This point and other data on the 
recently announced development of 
the Houdry Process Corp., were 
brought out in a paper by Houdry 
engineers presented at the 41st an- 
nual meeting of the American Insti- 
tute of Chemical Engineers in New 
York Nov. 8-11. 

The cost advantage for Houdriflow 
over the TCC process was estimated 
at $571 per day for the optimum 
economic design, which is a modi- 
fied heat-balanced system for a 
5000 b/d plant, including the follow- 
ing cost factors: utilities, catalyst, 
maintenance, and amortization of the 
original investment over four years. 

Higher catalyst/oil ratio, resulting 
in a reduction in coke deposition, was 
cited as the fundamental improve- 
ment in the TCC process by the Hou- 
driflow system, according to C. G. 
Kirkbride, director of Houdry’s Mar- 
cus Hook research laboratories. In 
his paper “Economics of Moving Bead 
Catalytic Cracking Processes”, he 
listed the following specific changes 
from conventional (TCC) design 
incorporated in the new process: 


“Replacement of the mechanical 
elevator with the less expensive pas 
lift for vertical transportation of the 
Catalyst. Elimination of the tar sep- 
arator and the vapor charge super- 
heater. Reduction in size of kiln 
and cooling coils therein.” 

‘In addition to the use of pneu- 
mitic catalyst lift, the Houdrifiow 
design superimposes the reactor 
above the kiln in one integral vessel. 
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Economics of New Catalytic Cracking Unit Design Told 
At Annual Meeting of Chemical Engineers; Symposium on 
Chemical Plant Location Also Commands Wide Attention 


The kiln has been redesigned to op- 
erate under a pressure of about 6 to 
10 psig.. reducing its size and provid- 
ing a source of gas for catalyst lift. 

The most far-reaching revision in 
the kiln, Dr. Kirkbride said, “has 
been its simplification from multiple 
spvlit-flow burning zones to one or 
at most two countercurrent zones. 
Hot regenerated catalyst flows from 
the kiln down through a seal leg to 
the pneumatic lift introduction cham- 
ber, where it is picked up ky the hot 
flUe gases and carried to the top of 
the lift. In ‘the top hopper the flue 
gas and catalyst are disengaged, the 
flue gas exhausted, and the catalyst 
discharged through a seal leg to the 
reactor.” The balance of the opera- 
tion compares to conventional TCC 
technique. 


The cost comparisons for Houdri- 
flow and TCC and general design 
data are shown in Table 1, which is 
a composite summary of several ta- 
bles presented by Dr. Kirkbride. Five 
different unit designs were used in 
developing the figures for this com- 
parison. Each is designed to crack 
approximately 5000 b/sd of a 29,0° 
API Mid-Continent gas oil at 0.5/1 
recycle ratio to 60% conversion over 


natural clay catalyst at average 
cracking temperature of 900° F. 
Case I is based on a single split 
bucket elevator circulating about 75 
tons of catalyst per hour to give a 
catalyst/oil weight ratio of 1.7/1.0 
on total feed. The other cases rep- 
resent increasing C/O weight ratios. 
Case IV is a heat balanced operation 
and represents the economic optimum 
of C/O; i.e., for this particular stock, 
catalyst, conversion and recycle ra- 
tio, no heat need be removed from 
the kiln nor is it necessary to heat 
the feed above its normal exchange 
preheat temperature of 525° F. 
“Because of the inherent inflexi- 
bility of a heat balanced unit, how- 
ever, a modified version of Case IV 
is included,” Dr, Kirkbride stated. 
“The modification (Case IV-A) con- 
sists of the addition of fired preheat 
and kiln cooling capacity equivalent 
to 10% of the normal regeneration 
load. The effect of this change on 
the economic picture is merely a 
measure of the cost of flexibility.” 
In explaining the cost figures show- 
ing savings over conventional TCC, 
it was said that savings in amortiza- 
tion and interest charges were cal- 
culated on a total saving equal to the 





TABLE 1—Comparison of TCC and Houdriflow Units, 5000 B/SD Design Capacity 


Case I 

General Design Data: 
, ccaseuea se Wkakudieewn~ oak aes TCC 
Catalyst Transportation ........ Elevator 
Catalyst/Oil ratio, wt. ......... 1.7 
Coke/Cat ratio wt. ............ 0.0236 
Space rate, wt/hr/wt. ......... 1.2 
Avge Cracking Temp. °F. ...... 900 
EE ak. baw Gace kes ewew nace —_— 
BEE ened bss cunesdetteesense® ————- — 
ee ap boss Kecawiaaaernewh Multi- 

Zone 

Ce EY: oie as Ga ba wanewkce Yes 
Fire Preheater ... eT aia Yes 


Savings over 1.7 C/O TCC: 
ee: NE naccececaces 
Catalyst, $/day 
Maintenance, $/day ............ 
Amortization, $/day ............ 
Total, $/day ere 
Total over 4-yr period ......... 























Il Il IV IV-A 
——-—— —-- - Houdriflow——— 
—__—_______—_——— Flue Gas Lift-————————__—_—_- 
3.4 5.7 7.3 7.3 
0.0118 0.0070 0.0055 0.0055 
2.3 3.1 4.1 4.1 
900 900 900 900 

——_—__—_——- Natural Clay -———_——_—_ — 
—_—_————— Concurrent 
Split —Counter flow— 
Flow 

Yes Yes No Yes 

Yes Yes No Yes 

251 260 295 295 

0 —42 —~ 72 —72 

29 39 53 45 

157 217 295 250 

437 474 571 518 

$575,000 620,000 751,000 680,000 
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Houdriflow Process 








initial saving at 2-1/2% for four 
years. Table 1 shows, in terms per 
day, savings in amortization based 
on these conditions and an 0.90 stream 
factor. 

In general, it is believed that main- 
tenance costs for the Houdriflow de- 
sign will be lower than the average 
maintenance cost for TCC units, 
which is 5% on investment per year. 
However, no actual operation data 
has as yet been obtained, and the 5% 
figure from TCC operation has been 
applied in the Houdriflow estimate. 

No commercial installation of Hou- 
driflow has as yet been placed in 
operation. One plant of about 40,000 
b/d design capacity, understood to 
comprise six separate Houdriflow 
units, is under construction at the 
Toledo refinery of Sun Oil Co. with 
completion expected by the end of 
1949. Another 6700 b/d unit is be- 
ing built by Tide Water Associated 
Oil Co. at its Drumright, Okla., re- 
finery; and a third unit, of 5000 b/d 
capacity has been announced for the 
Blue Island, Ill., plan of Petco Corp. 

The utilities figures in Table 1 in- 
clude steam, fuel, power, cooling 
water, and boiler feed. Of these, 
both steam and cooling water actu- 
ally are minus factors. Greater quan- 
tities of steam are required as the 
design approaches heat balance con- 
ditions. However, conversely, fuel re- 
quirements decrease continually as 
the catalyst/oil ratio is increased and 
overbalance increased steam needs. 


In any moving bed system, catalyst 
make-up is required to maintain the 
equilibrium activity and to compen- 
sate for attrition losses. In the 
analysis summarized in Table 1, only 
attrition losses have been included, 
because makeup rates for both types 
of catalyst lift are not yet available. 
The rates used are 0.03% of catalyst 
circulation for TCC and 0.015% for 
Houdriflow. Costs are based on clay 
catalyst at $120/ton. The higher cat- 
alyst/oil ratio designs show a net loss 
in the comparison because they will 
require a greater make-up. 

In answer to a question during the 
discussion period, it was said that at- 
trition loss rate had dropped from 
0.015% for clay catalyst to 0.009% 
when the synthetic bead catalyst was 
used. It was explained that attri- 
tion studies were carried out in semi- 
works equipment of the gas lift; com- 
prising two vertical columns 175 ft. 
high, one of 6-in. diameter and the 
other 12 in. 


Industry vs. Atomic Bombs 


In a widely-discussed paper dur- 
ing another session of the AIChE 
meeting, it was stated that the se- 
curity of America’s chemical industry 
in any future war will depend on how 
well it disperses its new plants. The 
paper, presented by R. F. Dimmitt of 
the National Security Resources 
Board and prepared by F. E. Hender- 
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son of that government office, was 
part of a plant location symposium. 


American industry must count on 
being on the receiving end of atomic 
bombs, he stated, if another war 
comes. ‘We know from past history 
that practically all improved war 
weapons developed in the past have 
been used in subsequent wars. And 
there is no known defense against the 
atomic bomb except space itself.” 


A manufacturer can determine for 
himself how important a proposed 
plant site would be to an enemy, ac- 
cording to Dimmitt. He should first 
draw a three-mile radius around his 
plant site, then “he should list every 
facility within this area which might 
be of interest to an enemy planner.” 


Fuel Costs Rising 


Another speaker in the plant loca- 
tion symposium pointed out that ade- 
quate fuel supplies are a factor of 
great importance in the location of 
many future chemical plants. H. A. 
Sommers, Mathieson Chemical Co., 
presented some interesting opinions 
relating to natural gas in his paper. 

“There was a time,” he said, “when 
users of natural gas did not worry 
too much about the future. The sup- 
ply appeared to be practically unlim- 
ited. Cheap gas is the cornerstone 
upon which many of the important 
chemical plants in the Gulf coast 
area were built.” Today, with in- 
creased local demand and consider- 
able export of gas from that region, 
the demand has more than caught 
up with the supply. “This has al- 
ready greatly increased the cost of 
gas on the Gulf during the past few 
years, and those familiar with the 
problem say the cost will probably 
double in the next five to ten years.” 


However, the situation on coal is 
even worse, he said. “The cost at 
the mines is constantly rising due to 
increased labor and other costs. This, 
coupled with higher freight rates 
makes for an expensive fuel.” 

On the other hand, the use of pe- 


troleum hydrocarbons as a chemical 
raw material has brought problems 
to the chemical industry, Marcus Sit- 
tenfield, a consulting chemical engi- 
neer of Philadelphia, told Institute 
members. The petrochemical indus- 
try is not only large and growin«, 
but it is also economically compli- 
cated. “In selecting a site for petro- 
chemical plant, not only the usue! 
factors of labor, land, taxes, and util- 
ities must be studied,” he stated, “but 
also the selection of the product to 
be manufactured, a study of its uses, 
the location of its major users, de- 
termination of the processes to be 
employed in its manufacture, and a 
study of the raw materials.” 


Until now the result of such 
studies has been a_ tremendous 
growth in chemical production in the 
Southwest, a production based on pe- 
troleum. One factor which may cur- 
tail additional expansion in this re- 
gion, according to Mr. Sittenfield, is 
the recent Supreme Court ruling out- 
lawing basing point pricing systems. 
“The change in freight rates re- 
sulting from this decision may add 
up to 15% to the cost of building 
a plant in an area such as the South- 
west.” 


Water Supply Dwindling 


The rapid exhausting of under- 
ground water supplies may seriously 
affect the industrial future of various 
parts of the country, S. T. Powell 
and G. G. von Lossberg, consulting 
engineers of Baltimore, told AIChE 
members. “Already suffering are the 
areas of Louisville, Ky., Southern 
California, the coastal areas of Texas, 
and Mexico City.” 


“The dewatering of the sands has 
been so extensive in Eastern Texas 
that there has been a land subsid- 
ence over a considerable area, rang- 
ing from 12 to 18 in. Corrective 
measures are now in progress to re- 
lieve this situation by curtailment of 
the withdrawal of water from the un- 
derground areas and substituting sur- 
fave water.” 














Dr. Watson 


of the Neches Butane Products Co. 





Walker Award to Watson 


Kenneth M. Watson, professor of Chemical En- 
gineering at the University of Wisconsin and engi- 
neering consultant, received this year’s William H. 
Walker Award at the American Institute of Chemical 
Engineers’ annual meeting in New York last month. 
The award is an annual presentation given for a 
contribution of outstanding importance in thg chemi- 
cal engineering literature. 
of “Industrial Chemical Calculations” and the three- 
volume “Chemical Process Principles,” and has had 
approximately 50 papers 
journals, including a dozen in PETROLEUM PROCESSING 
and the NPN Technical Section. 

Dr. Watson at one time was Director of Engi- 
neering Research for Universal Oil Products Co., and 
in 1941 went to Gulf Oil Corp. as chairman of the Technical Committee 


Dr. Watson is co-author 


published in technical 
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MANAGEMENT ORIENTATION WEEK 


A Modern Feature of Refinery Training 


By CARL G. MORRISON and W. A. ABERCROMBIE 


¥ YOU ARE A MEMBER of a 
large industrial organization no 
doubt you have heard the remark, 
“T’ve been around this place for 30 
years and still don’t know what’s 
going on in the other departments.” 

This statement reflects, to a de- 
gree, the situation that formerly 
existed at the Baton Rouge refinery 
of the Esso Standard Oil Co. The re- 
finery covers 2400 acres, employs 9009 
people and the management recog- 
nized that there was a serious need, 
among the several hundred employees 
representing the management group, 
for an intimate understanding of in- 
tra-refinery organization, policy, and 
problems. 

The problem itself was an old one, 
but the technique: employed at Baton 
Rouge in attacking it suggests a 
new thought in the field of foreman 





Mcnagement group meets with Asst. General Manager Voorhies to 
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training. Five hundred and fifty- 
seven management representatives—- 
from first line foremen through the 
highest management level—took part 
in the program. To date, nothing 
but praise has been heard from these 
men concerning the value of their 
“orientation.” This training is gen- 
erally credited with being the most 
beneficial ever attempted at this re- 
finery. 

Each week for a year, starting in 


April, 1947, groups consisting of from 
12 to 15 members of management, 
each from a different department, 
were relieved from all company duties 
and visited each department and com- 
pany official in the huge refinery. 
By the end of the week the group 
had visited all of the major depart- 
ments, had heard the department or 
division head discuss the activities of 
his unit of the refinery, been given the 
opportunity to ask questions, and been 
shown the more important refining 
processes and operating equipment. 
Each man also had been provided with 
a book for ready reference to much 
company and refinery information. 
It is significant to note that, in each 
case the department head or his im- 
mediate assistant discussed his busi- 
ness with the orientation group. The 
inclusion of the higher levels on man- 


discuss mutual problems during Orientation week 
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Management Orientation Program 











Orientation group examining synthetic rubber in the finishing operation, 
with explanation by General Foreman N. F. Black 


agement, as leaders of discussions 
and conductors of tours, is considered 
a key factor in the success of the 
orientation training. 


Features of Program 


This management orientation pro- 
gram contained the following features 
not normally embodied in the usual 
training courses: 


1. The discussion leaders for the 
program consisted of 35 key members 
of the refinery management, includ- 


ing department and division heads, 
the assistant general manager, and 
the general manager. 


2. No discussion leader was with 
the group for more than one and 
one-half hours. 


3. No professional training person- 
nel, or “outsiders,” were used. 


4. The work of the refinery Train- 
ing Department on the program con- 
sisted primarily of co-ordinating and 
planning. The co-ordinator worked 





TABLE 1—Typical Day's Itinerary, Management Orientation Program 


9:15- 9:25—No. 3 Debutanizer and Splitter Unit 


11:10-12:25—-Inspection of Nos. 1 & 2 Phenol Plants, Propane 
Deasphalting Plant, Propane Dewaxing Plant, Filters, Paraf- 


fin Presses and Refrigeration Equipment, and Sweaters 


1:20- 1:40—Office of Assistant Head of Division 
1:45- 2:15—River Front Inspection (Boat Tour) 


Wednesday 
7:45- 9:25 Utilities & Light Ends Department 
7:45- 8:35—Department Head’s Office 
8:40- 8:50—No. 3 Boiler House 
8:55- 9:15—No. 2 Alkvlation Unit 
9:30-10:40—Cracking Department 
9:30-10:15—-Department Head’s Office 
10:15-10:40—Inspection of units, 
Cracking Unit 
10:45-12:25—-Paraffin & Lubricating Department 
10:45-11:10—-Department Head’s Office 
1:20- 2:35—Inland Waterways Division 
2:20- 2:30—Quarterboat 
2:40- 3:00—Oil Conservation Department 
3:10- 4:10—-Package & Shipping Department 


Discussion and Inspection of Facilities 


including one Catalytic 
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full time on the program for three 
months before the starting date. Fis 
work covered the development of a 
detailed itinerary for the Orientation 
Week. It included the co-ordination 
and preparation of texts for discus- 
sion and for inclusion in the individual 
books (texts were actually prepared 
by the respective department heads), 
procuring or preparing training aids 
as required by the discussion leaders, 
scheduling of each meeting at a time 
and place that would not conflict with 
other activities, an? arranging other 
details such as transportation of the 
groups, method of inviting the par- 
ticipants, and the arrangements for 
relaxation periods. 


5. Each participant was treated as 
a guest of the refinery during the 
Orientation Week. Any expenses in- 
curred on meals, transportation, or 
refreshments were borne by the com- 
pany. Some of the enjoyable and 
beneficial features of the program 
included a 30-minute inspection of 
harbor facilities on the Mississippi 
in a company-owned river launch, 
and a 15-minute trip to the top of 
one of the refinery’s giant “cat crack- 


” 


ers . 


All Parties Benefit 


The program produced a refreshing 
effect on the department heads, the 
general manager, and the assistant 
general manager. These people met 
a different orientation group at the 
same time each week during the 
year, and now they express regret 
that the program has been completed 
and they are looking forward to again 
talking in such a desirable atmosphere 
to the management personnel. The 
meeting between the department 
heads and higher management with 
the groups afforded an opportunity 
for a friendly, informal chat about 
one another’s problems. It gave the 
department head an opportunity to 
show his own department to men 
who, in many cases, had worked 
with him in the “Yard,” and an addi- 
tional opportunity to solicit their co- 
operation in the future. 


It is generally regarded that the 
one most important accomplishment 
of the program is that today the 
various intra-refinery groups work 
with a clearer understanding and 
appreciation of the problems associ- 
ated with the functioning of their 
departments or offices in relation to 
the overall operations of the refinery. 
Such an understanding and apprecia- 
tion inherently leads to higher morale 
and greater efficiency. 


One boilermaker foreman with 32 
years’ service made the following 
observation after visiting the Stores 
Department, “I always thought those 
people were not very busy, but next 
time I’ll think twice before I jump 
down their throats when I don’t get 
want I want in 15 minutes.” Similar 
expressions of a new understanding 
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were voiced by nearly all participants 
at one time or another during the 


week. Numerous participants indi- 
cated that the highlight of the week 
was the visits to the friendly offices 
of the general manager and the as- 
sistant general manager. 


Since the completion of the pro- 
gram, there appears to be more of a 
co-operative feeling among the fore- 
men and the various management 
groups. The average foreman is more 
familiar with the units and the proc- 
esses used in the refinery, .the me- 
chanical facilities, the staff divisions, 
and the relationship between the vari- 
ous divisions. Perhaps most impor- 
tant, he has established a personal 
contact with the people responsible 
for the operation of the refinery. 


A careful handling of the most 
minute detail before the program 
started and the active interest and 
participation of all members of man- 
agement, especially the discussion 
leaders, contributed to the effective- 
ness of the program. 


The program operated each week 
on a definite schedule. One member 
of each selected group was designated 
as group leader and, during the week 
preceding the orientation tour, this 
group leader was furnished the nec- 
essary information which would en- 
able him to keep the group moving 
according to schedule. The enthusi- 
asm created in the open discussions 
quite often made it necessary for 
the group leader to remind the dis- 
cussion leader that his time had ex- 
pired, and the group would have to 
proceed. 


At the first meeting of Orientation 
Week, each participant was given a 
looseleaf notebook, on which his name 
had been engraved, and in which 
he filed pertinent material such as 
summaries of departmental activities, 
organization charts, and simplified 
process flow plans handed to him in 
the various departments during the 
week. At this first meeting, a group 
picture was taken and a copy fur- 
nished to each participant. A copy 
of this picture was also given to each 
discussion leader before the group 
arrived so that the discussion leader 
would know in advance whom he 
was to expect in each group. Table 
1 is a typical day’s itinerary indica- 
tive of the manner in which the pro- 
gram was conducted. 


Program to Be Repeated 


Local management considers this 
program the most successful fore- 
man training ever attempted at the 
refinery. The benefits, though largely 
intangible, are believed worth many 
times the cost of the program. Cur- 
rent plans call for a reinstitution of 
this orientation training for short 
periods from time to time so that 
he men who have most recently 





Management Orientation Program 


On the schedule for Orientation Week is an inspection 
of harbor facilities on an Esso Launch 


tunity to take part in the Orientation 
Program. 

This type of training is not sug- 
gested for all companies. It is recog- 
nized as having its primary utility 
in plants of some magnitude, but 
with modifications relative to . the 
length and coverage, it could easily 
be adapted for any firm employing 
more than 500 people. If your plant 


is confronted with a situation similar 
to that encountered at the Baton 
Rouge Refinery, it would be well to 
take a new look at an old problem 
and perhaps you will agreé that time 
alone does not orient a management 
representative on company problems, 
policy, or organization. A _ well-or- 
ganized formal program should do 
the trick. 
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een promoted to a foremgmn ‘status 
nay have the advantage and oppor- 


H. S. Bourgeois, Foreman of Power and Steam Production 
explains function of power control board 
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Shell Oil Co.’s new lube oil refinery 
at Houston is one of the more modern 
plants, including phenol extraction 
(the unit shown above) and propane 
deasphalting. Both the phenol and 
propane units were designed and 
built by the M. W. Kellogg Co. 
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HE COMPLEX NATURE of lu- 
bricating oils and the lack of in- 
formation regarding the effect of 
their various constituents on engine 
performance for many years pre- 
vented the development of the most 
efficient methods for their refining. 
Current requirements of good lubri- 
cants undergo continuous changes 
with the progress in the design of 
industrial machinery and the accu- 
mulation of theoretical knowledge of 
lubrication problems. Even at the 
present time many lubricating oil 
questions remain unelucidated, not- 
withstanding the remarkable attain- 
ments of petroleum refining tech- 
nology during the past several years. 
Crude lubricating oils consist of a 
very large number of chemical com- 
pounds each present in very small 
quantities which makes their isola- 
tion a practical impossibility. A small 
variation in the chemical structure 
results in a barely perceptible change 
in their physical and chemical prop- 
erties. For this reason no sharp di- 
viding line can be drawn between the 
individual compounds or even groups 
ef compounds which are present in 
oils, and the analytical methods de- 
vised for this purpose are by neces- 
sity arbitrary. A mere statement that 
a sample contains certain percent- 
ages of asphalt or wax is of little 
value unless the procedure used for 
their determination is specified. How- 
ever, to simplify further discussion 
these terms are employed with the 
understanding that they are used in 
a qualitative and not in a quantita- 
tive manner. 

Solvents are capable of resolving 
crude oil fractions into various 
classes of compounds which differ 
from each other by their solubility 
characteristics. The major classes of 
direct interest to the refiner are as- 
phaltic substances, resins, low vis- 
cosity index constituents, high vis- 
Cosity index constituents, pseudo- 
Waxes and waxes. As already men- 
tioned, the borderline between these 
Classes is easily shifted by slight 
changes in the conditions of extrac- 
tion because of the absence of dis- 
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[CATING OILS 


tinct demarcation lines. Likewise, 
each individual group may be arbi- 
trarily split into narrower fractions 
by varying the solvent treats. 
Asphaltic substances comprise car- 
boids, carbenes and _ asphaltenes 
named in the order of the increase in 
their relative hydrogen to carbon ra- 
tio and solubility characteristics.) 
The first two are seldom if ever pres- 
ent in crude oils although they are 
common constituents of natural and 
artificial asphalts and highly oxi- 


By V. A. KALICHEVSKY 


Consulting Chemical Engineer 
Magnolia Petroleum Co., Beaumont 


Article 1 


dized oils. On diluting the oil with 
light hydrocarbon solvents such as 
petroleum ether or liquefied propane, 
they are precipitated from the oil 
where they are present in colloidal 
solution. The amount of the precipi- 
tate depends on the volume and mol- 
ecular weight of the solvent as well 
as on the temperature. 

Considering their poor solubility 
characteristics the carbon content of 
the asphaltic substances is surpris- 
ingly low. For instance, crude oil 





and their principal equipment. 


fining and so on. 





The Author ... The Articles ... The Illustrations 


The accompanying is the first of a group of articles by Vladimir 
Anatole Kalichevsky presenting the technical aspects of the solvent re- 
fining of lubricating oils. With the articles will be presented illustra- 
tions of new lube oil plants and their equipment. Deasphalting, de- 
waxing, refining with selective solvents and other topics will be dis- 
cussed in the articles in the light of pres- 
ent improvements in the various processes 


Preliminary to the discussion of the 
methods themselves data is given on the 
composition of crudes as related to their 
value as lubricating stocks, evaluation of 
oil quality, general aspects of solvent re- 


The author of the text is a foremost 
authority in the field of lubricating oil 
manufacture. Among his technical books 
are the “Chemical Refining of Petroleum,” 
“Modern Methods of Refining Lubricat- 
ing Oils,” (both American Chemical So- 
ciety Monographs), and, in popular style, 
“The Amazing Petroleum Industry.” 
peared in scientific journals and he is the author of numerous patents 
in lubricating oil manufacturing and other fields. 

Kalichevsky was born in the Caucasus of Russia, came to this coun- 
try in 1921 and studied at California Institute of Technology, receiving 
his B.S. in chemical engineering in 1924. He was research chemist with 
Union Oil Co. of California and later with Standard Oil Development 
Co. From 1931-37 he was section supervisor of the Research and De- 
velopment department of Socony-Vacuum Oil Co., and from 1937-44 
general supervisor of the same organization. In 1944 he was made con- 
sulting chemical engineer for Magnolia Petroleum Co., Beaumont, Texas, 
which position he now holds. He has recently been nominated for presi- 
dent-elect of the American Chemical Society. 

His early education was in Russia, in the Corps of Pages and in 
the War College. Following World War I, in which he served as a cap- 
tain in the Imperial Russian Guards, he fought against the Bolshevists 
in 1919-20, receiving both Russian and French decorations. 





Many articles by him have ap- 
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contains from 83 to 87% carbon 
while asphaltenes are composed nor- 
mally of 85-86% carbon with ob- 
served variations between about 80 
and 90%. In addition to carbon, as- 
phaltenes may have 5 to 10% hydro- 
gen, 0.5 to 11% sulfur, 2 to 8% oxy- 
gen and sometimes very appreciable 
quantities of nitrogen. These differ- 
ences in the results of elementary 
analyses of asphaltenes indicate that 
they can hardly be regarded as sub- 
stances of uniform chemical struc- 
ture. (2) 

Resins which are usually included 
in the asphaltic substances _ repre- 
sent the intermediate fractions be- 
tween asphalt and oil. Their mole- 
cules are still large although they 
are smaller than those of asphaltenes 
and particularly those of carbenes 
and carboids. It is possible that, not- 
withstanding the observed increase 
in the average hydrogen-to-carbon 
ratio of all the aforementioned as- 
phaltic constituents, the real differ- 
ence on which their classification 
should be based is the size of the 
molecules and not their chemical 
composition. Resins form  semi-col- 
loidal or possibly even true solutions 
with the oil. However, because their 
molecules are still of considerable 
size, they may be thrown out of so- 
lution by applying large volumes of 
precipitants and by properly adjust- 
ing other treating conditions. For 
this reason asphaltic and resinous 
precipitates obtained at different 
plants may show wide variations in 
properties even though they arise 
from the same crude source. 


The oil left after removing as- 
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5000 b/d furfural 

extraction unit, de- 

signed and built by 
Lummus Co. 


phaltic substances and resins is again 
not a uniform substance. Some por- 
tions of it are indistinguishable from 
light resins and others from the 
pseudo-waxes. Those closer to resins 
are undesirable constituents of high 
grade lubricants because they are 








! finery at Oil City. 
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rather unstable in service and show 
wide variation in viscosity with tem- 
perature, i.e. their viscosity index 
is low. Depending on the desire: 
quality of product the refiner estab- 
lishes in each particular instance the 
dividing line between the low and 
high viscosity index constituents. The 
intermediate fractions may thus be 
included in either portion of the oil 
depending on the specifications for 
finished materials. 


Solvents employed for separating 
asphaltic substances from the oil 
cannot be used for this purpose be- 
cause the differences in molecular 
sizes are small. Selective solvents 
suitable for effecting the split are 
those which have preferential solu- 
bilities towards aromatics. This is 
explained by the fact that an in- 
crease in the proportion of aromatic 
nuclei in a hydrocarbon molecule ap- 
pears to parallel the viscosity index 
characteristics. The higher the aro- 
matic ring content the less desirable 
is the oil quality. 


The complex nature of lubricating 
oil molecules does not permit their 
classification into aromatic, naphthe- 
nic or aliphatic compounds because 
all these structures might be pres- 
ent in the same molecule, making the 
differentiation impractical. Likewise 
naphthenic rings may impart better 
solubility characteristics to the mole- 
cules than the aliphatic chains. Sim- 
ilarly, it is not precluded that a 
purely naphthenic compound might 








Photo courtesy the Pennzoil Co. 


A battery of six new type, continuous rotary drum filters, each with a | 
filter surface of approximately 500 sq. ft., removes wax from the solvent- | 
treated charge stock in the MEK-benzol unit of the Pennzoil lube oil re- 
The unit has a charge capacity of 2500 b/d of | 
neutral stock and 1600 b/d of cylinder stock. The filters were supplied | 
by the General American Transportation Corp., and the dewaxing unit 
itself was designed and constructed by Arthur G. McKee & Co. 
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be more soluble in solvents than an 
aromatic compound containing many 
aliphatic chains. Absence of experi- 
mental data permits unlimited spec- 
ulation on this subject which is of 
no significance whatever until more 
information is available. For this 
reason the use of the quasi-chemical 
terms in the present write-up is re- 
stricted to the general behavior of 
the lubricating oil components and 
not to their actual structures. 

When selective solvents are applied 
to oils containing asphalt they are 
incapable of precipitating or remov- 
ing the colloidal asphalt particles 
which become dispersed both in the 
raffinate and in the extract phases. 
However, resinous cubstances which 
form more or less true solutions and 
seem to contain a considerable pro- 
portion of aromatic nuclei may be 
dissolved by such solvents. 


Stability of oil fractions arising 
from the same crude oil usually im- 
proves with the rise in their vis- 
cosity index caused by an increase 
in the severity of solvent treats. 
This generalization does not mean, 
however, that viscosity index is 
indicative of oil stability if com- 
parisons are extended to _ other 
crude oil sources. For instance, Coast- 
al oils have a low viscosity index 
but in some instances are preferred 
to the high viscosity index paraffinic 
oils. A fraction of comparable 
viscosity index isolated from the lat- 
ter oils will be found highly un- 
stable. Similarly, the Mt. Pleasant 
(Michigan) crude has a viscosity in- 
dex which is higher than that of any 
other crude oil investigated by the 
writer, but its stability is poor. 

The above shows that the refiner 
must be careful in establishing his 
crude oil supply and in determining 
the proper degree of refining for each 
individual product manufactured. The 
efficiency of the available solvent 
extraction equipment must also be 
taken into account. For instance, if 
the efficiency is low, the separation 
between the various oil components 
will not be satisfactory and some of 
the low viscosity index constituents 
will be included in the refined oil. 
This might be corrected by increas- 
ing the extraction severity at the ex- 
pense of yield although the product 
will not be identical with the one 
obtained from the same crude oil 
fraction if the separation is sharp. 
The overall effect will be similar to 
that observed in operating distilla- 
tion equipment having low and high 
fractionating efficiency. 

Pseudo-waxes are intermediate sub- 
stances between the high viscosity 
ndex constituents and waxes. Be- 
‘ause of their tendency to congeal 
it relatively high temperatures their 
emoval from the oil may be desir- 
ible although in all other respects 
hey might not be objectionable or 
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Phenol extraction unit at Humble Oil & Refining Co.'s lube oil refinery at Bay- 
town, Texas. The unit was designed and constructed by the M. W. Kellogg Co. 


may even be advantageous. Similar 
considerations apply also to waxes. 


Waxes and pseudo-waxes are sep- 
arated from the oil by chilling, usual- 
ly in the presence of solvents, to re- 
duce the oil viscosity at low tempera- 
tures, and the solidified material is 
removed by filtering or centrifuging. 
Ideal solvents should be able to keep 
in solution all of the oil constituents 
except those that are precipitated. 
Although these requirements are 
somewhat different from those de- 
manded from deasphalting and selec- 
tive solvents, they do not preclude 
their use if the solvent properties 
are modified by methods to be de- 
scribed in other articles of the series. 
It may be noted that theoretically it 
should be possible to remove the 
waxy constituents by applying se- 
lective solvents at temperatures at 
which the wax is liquid. However, 
in this instance the decrease in 
solubility of hydrocarbons does not 
parallel the rise in the melting point 
and thus prevents the sharp separa- 
tion of oil from wax. 


Three types of solvents are thus 
in use in crude oil refining: deas- 
phalting solvents, selective solvents 
and dewaxing solvents. Because of the 
absence of sharp dividing lines be- 
tween the various oil constituents, 
the sphere of action of the individual 
groups of solvents is also not sharp- 
ly defined. For instance, resins may 
be removed by deasphalting and by 
selective solvents; or pseudo-waxes 
can be separated from the oil by de- 
waxing or to a large extent, by se- 


lective solvents although the latter 
method is not yet practical. 


In preparing finished oils the re- 
finer is confronted with the problem 
of isolating the desirable fractions 
by a suitable combination of distilla- 
tion and solvent refining procedures. 
A considerable amount of work is in- 
volved in determining the optimum 
degree of refining which is aggra- 
vated by the absence of quick meth- 
ods for estimating some of the im- 
portant properties, particularly oil 
stability in service. This is due to 
the existence of a very large number 
of variables to which the oil might 
be exposed under actual operating 
conditions and the importance of se- 
curing the desired information in a 
reasonable length of time so as not 
to extend preliminary investigations 
beyond practical limits. Difficulties 
encountered in this connection may 
be visualized from the following dis- 
cussion of the effect of changing 
only one of the variables, namely, 
temperature, on the oil behavior. 


Oil should last for a considerable 
length of time without showing any 
appreciable deterioration in proper- 
ties. In extreme cases, such as with 
cable oils, normal life is estimated by 
decades. This necessitates develop- 
ment of accelerated aging tests which 
involve an increase in the severity of 
the conditions to which the oil is ex- 
posed in order to speed up the test- 
ing procedure. Almost always, the 
temperature is raised to secure de- 
sired results. Unfortunately, not all 
of the chemical reactions are af- 
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fected equally and the respective po- 
sitions of oils on the stability scale 
may be reversed by changing the 
temperature level at which the com- 
parisons are made. 


In correlating the data obtained 
in accelerated laboratory tests with 
those observed in operating engines, 
similar discrepancies may appear. For 
instance, an oil showing lower stabil- 
ity in the laboratory may be found 
superior in an engine to an oil aris- 
ing from some other crude source 
exhibiting a higher laboratory stabil- 
ity. Furthermore, if the first oil is 
refined to produce a material which 
is equal to the second oil when tested 
in the laboratory, it might be inferior 
to either the second oil or to the 
same oil less drastically treated, 
when the engine tests are employed. 
Similar considerations apply to all 
other variables, such as oxygen con- 
centration, pressure, nature and sur- 
face of metals used, etc., that are 
introduced in laboratory testing for 
simulating or accelerating service 
conditions. 

Notwithstanding the above short- 
comings of accelerated tests, it is 
not possible to dispose of them be- 
cause of the aforementioned time fac- 
tor and the tremendous expense in- 
volved in extensive service tests. 
However, it is always desirable to ex- 
pose the oil to more than one dis- 
similar laboratory test and in the 
case of discrepancies not to con- 
demn the oil without further investi- 
gation. 

Engine tests conducted under ideal 
laboratory conditions are open to sim- 
ilar criticism. One engine is capable 
of reproducing only one set of vari- 
ables while the differences in driving 


Air view of a modern solvent lube oil plant, showing duo-sol refining unit at left, 
furfural refining unit in the center, and MEK dewaxing unit at right. 


conditions show almost infinite vari- 
ations. Attempts to reproduce ‘“aver- 
age” driving conditions, or all other 
similar “averages”, have little mean- 
ing because complaints usually arise 
not from “average” but from uncon- 
ventional operation which is more 
frequently encountered in practice 
than might normally be expected. The 
final proof of product quality is ob- 
tained, therefore, only after it reaches 
the market and preliminary experi- 
mentation merely serves to reduce 
the possibility of failure to a mini- 
mum. This is also substantiated by 
the fact that the general public re- 
lies more on branded products of 
well-known companies with a wide 
experience and sound financial back- 
ing necessary for thorough testing of 
their products than on unknown 
products that appear on the market 
from time to time. 


While an extensive investigation 
of oil quality is a very difficult un- 
dertaking, evaluation of its physical 
characteristics at the time the oil is 
made can be done rather easily. Af- 
ter the source of crude and the de- 
gree of refining are established the 
product quality is controlled by 
means of conventional tests involv- 
ing determination of viscosity, grav- 
ity, pour point, etc. and calculation 
of simple functions such as viscosity 
index or viscosity-gravity constant. 

This is permissible because physi- 
cal and chemical properties are to a 
certain extent interrelated if the 
charge to the unit is constant and 
fluctuations in the treating variables 
are kept within reasonable limits. 
However, even under such conditions 
it is highly desirable to verify the 
uniformity of product quality by de- 
























































































designed and built by Lummus Co. 
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termining more than one of its char- 
acteristics. This is due to the fact 
that it is possible to keep one of 
these characteristics constant while 
varying the rest. For instance, it has 
been demonstrated that in Duo-Sol 
refining a Mid-Continent residuum 
the carbon residue of the raffinate 
could be varied between 0.18 and 
0.35 or even more while viscosity in- 
dex was kept at 100.(3) The choice 
of control tests depends on the type 
of process employed because some 
of the product characteristics are 
changed appreciably in the course of 
solvent refining while others are af- 
fected primarily by the distillation 
technique or nature of the crude oil 
charge. 


In deasphalting operations the car- 
bon residue may be considered as the 
most important control test because 
it is closely related to the asphalt 
and resin content of the oil. Color 
is another indication of the degree 
of deasphalting, particularly if taken 
by employing suitable colorimeters 
and by diluting the oil with naphtha 
or benzol which might be required 
to improve the accuracy of measure- 
ment. Changes in viscosity and grav- 
ity of the oil are also appreciable 
after the asphalt is removed. 

The effect of selective solvents is 
best determined by estimating vis- 
cosity index or viscosity-gravity con- 
stant of the product. Viscosity-grav- 
ity constant is of particular import- 
ance with waxy or very low and very 
high viscosity oils when their vis- 
cosity index cannot be conveniently 
measured. Selective solvents also im- 
prove the color and carbon residue 
and lower viscosity and specific grav- 
ity of the oil. The pour point is often 
raised because of concentration of 
wax in the raffinate phase. 


Dewaxing solvents are used for re- 
moving wax which affects the pour 
point of the oil. This may have cer- 
tain effects on viscosity and gravity 
of the product and on some other 
tests. caused by elimination of this 
material which might be regarded in 
some respects as a diluent. 

Flash and fire points remain sub- 
stantially unchanged after solvent re- 
fining because in most instances they 
are very little affected by the re- 
moval of asphalt, wax or low vis- 
cosity index materials. However, de- 
termination of the flash point is often 
desirable for estimating completeness 
of solvent removal or the possible loss 
of light oil fractions on distilling off 
the solvent. 
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SYNTHETIC FUELS 





Open $500,000 Coal Gasification Pilot Plant 


ESEARCH on synthetic liquid 

fuels moved another step for- 
vard last month with the opening at 
Library, Pa., of new pilot plant fa- 
cilities for studying the gasification 
of coal to produce a suitable synthes- 
is gas. 


The plant, designed and built by 
Pittsburgh Consolidation Coal Co. in 
cooperation with Standard Oil Devel- 
opment Co. at a cost of more than 
$500,000, is the biggest step yet taken 
by the two firms in a joint research 
project on synthetic liquid fuels, a 
project announced early in 1947.* It 
employs SOD’s well-known fluidized 
solids technique and will be run to 
study the operability of the fluidized 
coal gasification process in order to 
reach conclusions regarding costs and 
commercial designs, 

Included in the pilot plant are a 
control building, the process building 
(shown in the accompanying photo- 
graph), and a combination shop and 
store room. The process equipment 
is extensively instrumented for con- 
trol and safety. Operations are con- 
ducted by a staff of 50 people on a 
continuous basis. 

Operation of the plant is in the 
hands of Pittsburgh Consolidation’s 
Research and Development Division, 
which was established earivy in 1947 
just about the time that the joint 
research project with SOD was made 
public. At that time it was reported 
that one of the major assignments 
of the new division was to be the 
study and development of more effi- 
cient coal gasification processes. 


Contract for construction of the 
pilot plant was let in August, 1947, 
to the Chemical Plants Division of 
Blaw-Knox Co. Actual work on the 
site was begun by Blaw-Knox on 
March 8 of this year, and the com- 
pleted installation was turned over 
to P-C’s Research and Development 
Division Oct. 10. Formal opening of 
the facilities was held Nov. 15. 

P-C has made no recent statements 
about the size of the gasification pilot 
plant. When the plans were first an- 
nounced, however, the company stat- 
ed that about 50 tons of coal a day 
Would be consumed, which was ex- 
pected to yield around 2,400,000 cu. 
ft. of gas suitable for synthesis work, 
nearly 50,000 cu. ft. per ton. More 
recently company engineers told PE- 
TROLEUM PROCESSING that the plant 


For earlier stories on the P-C and SOD 
Project see PETROLEUM PROCESSING for May, 
1947 (pg. 325), ‘‘Processing Coal into Liquid 
Products May Be Practicable in a Few 
Years;’’ and for August, 1948 (pg. 739), 
“Coal-to-Oil Plants Loom Closer’’ 
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View of the process building of Pittsburgh Consolidation’s new coal gasification 
pilot plant at Library, Pa., designed and built in co-operation with Standard 
Oil Development Co. at a cost of more than $500,000. This building houses 
the generator, in which powdered coal or char is reacted with steam and oxygen, 
using SOD’s well-known fluidized solids technique 


wouid be able to handle from 100 to 
150 lbs. of coal an hour, less than 
two tons a day. 

Another phase of P-C’s research op- 
erations which ties in with the work 
on synthesis gas is coal carboniza- 
tion. When heated to about 800° F. 
or above, coal is converted by car- 
bonization into a granular char-like 
residue, a tar, and a gas of high- 
heating value. The char is highly 
reactive and is almost equal in heat- 
ing value per pound to the original 
coal. Both coal and char will be 
used as raw material for the new 
gasification pilot plant. 

Commenting on what was expected 
from the new pilot plant, George H. 


Love, president of P-C, said: 

“At present there is no apparent 
economic justification for the invest- 
ment of large sums in commercial 
facilities to convert coal into gasoline. 
But we must anticipate that the time 
will come when such conversions will 
be commercially justified, or neces- 
sary in the national interest. 

“While growing energy demands 
are expected to increase the use of 
coal in solid form, establishment of 
new uses will add security to the in- 
dustry’s future. These things—to be 
ready for a national need, and to es- 
tablish new markets for coal—are the 
objectives of our research, which we 
can’t leave to others to do.” 
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Gasoline an 


What are the most frequent dif- 
ficulties noted with gas compres- 
sors and how can these be avoid- 
ed?* 


The modern compressors and en- 
gines are much less bulky, more com- 
pact, better balanced, more efficient 
and much less demanding in atten- 
tion and maintenance than the early 
ones. They are so reliable this leads 
to neglect and abuse, such that repe- 
tition of a few well-known warnings 
seems well justified. 

There always is some soot and dust 
present in the atmosphere. No mat- 
ter how low the contamination, the 
cumulative effect over days, weeks 
and months can be very serious, es- 
pecially when considered in conjunc- 
tion with the fact that 40,000 cu. ft. 
of air goes through a modern 300 hp. 
4 cycle gas engine hourly. Moreover, 
due to the turbulent effect built into 
most modern engines, any dust will 
be thrown onto the cylinder walls, 
where it is held by the oily surface. 
The result is an excellent grinding 
compound, causing excessive wear to 
rings, pistons and cylinders. Some 
of it gets into the crankcase oil to 
set off an additional chain of harm- 
ful effects. To prevent this, clean 
air inlet pipes carefully, use an ef- 
ficient air filter, and service the filter 
frequently. 

Often the above precautions are 
well observed but no attention is 
paid to fuel gas or piping. Conse- 
quently dust, pipe scale, welding 
beads and the like are fed to the 
engine with the fuel gas. The dam- 
age may be even more rapid and 
severe than with open air intake 
lines. 

We frequently have been called to 
new installations with the complaint 
that, after a few days of operation, 
the engines would not carry the load. 
We found the screens in the fuel 
lines to the mixing valves clogged 
with dirt, starving the engine. How 
much dirt meanwhile passed through 
the screens and was grinding the life 
out of the engine was difficult to es- 
timate. It is much less expensive 
than worn cylinders, etc., to clean 
all gas lines thoroughly. If you are 
not certain the gas will be clean, 
install fuel gas filters. 


Abnormal amounts of dirt fed 


* 


Suggested by the paper ‘‘Short History of 
Compressors in the Natural Gasoline Indus- 
try and Some ABC Operating Rules,’’ pre- 
sented at the Shreveport regional meeting, 
Natural Gasoline Assn. of America, Oct. 
15—D.T. 


1174 





Conducted by DAVE THORNTON 





Data in answer to Questions 
is supplied through the coopera- 
tion of engineering authorities 
with companies of the Natural 
Gasoline Supply Mens Assn. 
Readers are invited to submit 
questions on their own plant 
operating problems. 











through compressor cylinders, partic- 
ularly during starting up periods, is 
another common and sorry occur- 
rence. 


The importance of keeping power 
cylinder jackets free from deposits 
and scale is frequently not appre- 
ciated. The argument often is ad- 
vanced that scale deposits were only 
1/16 in. thick and certainly could not 
have caused the trouble experienced. 
Actually, a much thinner layer could 
be exceedingly harmful. 


Some years ago Diesel Power and 
Diesel Transportation published data 
to the effect that 1/16 in. of calcium 
carbonate scale had the heat trans- 
fer equivalent to 4% in. of cast iron, 
and the same thickness of silicate 
scale was equivalent to 14% in. of 
cast iron. While not vouching for 
the accuracy of these figures, they 
certainly explain many things which 
have happened in the past and dic- 
tate the urgency of avoiding scale 
deposits in cylinder jackets.—J. J. 
Janzen and Drew T. Whiting, Inger- 
soll-Rand Co. 


d Cycling Plant Operation 


What is the best method of heat- 
ing well-head gas to prevent 
gathering line stoppage by hy- 
drate formation? 


This subject can be divided into 
two parts: “Heating prior to initial 
separation”, and “heating along the 
gathering system.” 


The amount of water and condens- 
able hydrocarbons remaining in the 
vapor phase after passing through 
the separator depends upon its op- 
erating pressure and temperature. 
The optimum first-stage operating 
pressure for maximum fluid recovery 
for most high gas-oil ratio wells is 
in the range of 700 to 900 psi at a 
temperature of about 5° F. above the 
hydrate expectancy point, which in 
this case is about 63 to 67° F. Since 
the well head flowing pressure is 
generally much higher than the op- 
timum separation pressure, it is nec- 
essary to incorporate into the system 
some type of pressure reduction sta- 
tion. 


Because pressure reduction is at- 
tended by flow stream cooling, one 
of the necessary components of the 
station is some method of adding 
sufficient heat to the flow stream to 
maintain its temperature above the 
hydrate point. In connection with 
this pressure reduction from well 
head to separator arises one of the 
common errors in the operation of 
high pressure wells. Some operators, 
in attempting to gain greater safety 
in their production practices, attempt 
to take a considerable portion of the 





hacer NP] 


Overe” Ne@r — —_ 
om em 
/ ¢ O =e; 


INLET Ne . 
\ 


Lor 


¥ 
a we 


Ovrer NOS 











Fig. 1—Auxiliary coil heat- 
er used to prevent gas 
hydrates in gathering lines 
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GET AND KEE 
THE CREAM OF THE BUSINESS 
WITH PERCO CATALYTIC PROCESSES 


In the present as well as in the future, Perco Catalytic Processes 
offer you a way of realizing the cream of the gasoline market. 


PRESENT: With a Perco Catalytic Desulfurization or 
Catalytic Reforming Unit, you are able to 
make economically higher quality products. 
Often the savings you realize in TEL alone 
pay for your unit in a short time. 


FUTURE: By having your Perco installation constructed 
now, you will be ready for the day when 
higher octane gasolines are again a “must” 

. - have the facilities to efficiently and eco- 
nomically upgrade your feedstocks. 


Let a Perco engineer explain how Perco Catalytic Processes 
ean Perk up your Profits. 
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PHILLIPS PETROLEUM COMPANY 


CHEMICAL PRODUCTS DEPARTMENT 
Bartlesville, Oklahoma 
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Gasoline and Cycling Plant Operation 
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Fig. 3—Improved indirect 
heater for gas gathering 
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pressure reduction at the well head, 
so in event of surface equipment fail- 
ure the well will not blow open to 
the air. 

However, the temperature reduc- 
tion resulting from choking at this 
point often results in extreme 
weather in freezing between the well 
head and the main pressure reduc- 
tion station. Experience has shown 
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that the best method of operation, 
if additional safety is desired, is to 
set the well head choke so there is 
little or no temperature drop across 
it. However, such a choke setting 
still affords considerable safety in 
case of flow line failure. 

Another consideration, often over- 
looked, is whether heating should 
take place before or after expansion. 


It requires less surface in the gas 
heating coil if the heating is mad 
after expansion, due to the greater 
mean temperature difference between 
the gas and water bath. In case of 
long flow lines, a preheat coil should 
be placed ahead of the choke to pre- 
vent hydrates from stacking up on 
the seat of the choke. 

In the above setup, the gas leaves 
the separator just slightly above the 
hydrate point. Therefore, to be abl 
to transmit the gas any appreciable 
distance its temperature must be in- 
creased. The best present method of 
doing this job is by use of an aux- 


iliary coil in the heater. Such a 
heater is shown schematically in 
Fig. 1. 


In order to facilitate the selection 
of transmission line heaters, we have 
plotted the calculated results of a 
rough heat balance for various line 
sizes, gas volumes, and ground tem- 
peratures. 

Heat Balance: 

V, Cc, (7, — T.) = 
eek te net ) 


2 





7. 
HLA ( ; 
Where 
V, = gas volume mef./hr. . 
C, = specific heat BTU/mcf./°F. 
H = overall pipe-to-soil heat loss 
coefficient, with the value of 
H for various soil conditions 
being as follows: swamp, 
2.5; swampy ground, 2.0; 
moist heavy soil, 1.5; light 
sandy loam or sand (dry to 
slightly moist), 1.0; volcanic 
ash soil (dry), 0.5. 


L = line length, ft. 

A = sq. ft. of line surface per ft. 
T, = inlet temperature. 

T, = outlet temperature. 

T, = ground temperature at line 


depth. 

Although the plots, Fig. 2, were 
originally made for spacing line heat- 
ers, they also show quite remarkably 
the economic temperatures to which 
gas can be heated for transmission 
and the marked effect of line size on 
heater spacing for a fixed amount of 
gas. ' 

If restrictions are eliminated from 
the gathering system more satisfac- 
tory operation can be obtained. In 
line with this, a heater design has 
been worked out by a Louisiana op- 
erator which is receiving quite wide 
acceptance. As shown in Fig. 3 the 
gas entry into the heater-is through 
a large diameter tube, to eliminate 
the sharp reduction from flow line to 
heater coil size. This Y’s into two 
banks of smaller coils manifolded to- 
gether at the outlet. The purpose of 
the large coil is to receive hydrates 
from the system which might, and 
probably do, arrive at the heater in 
slugs and allow them to melt before 
passing on through the heater.—J. 
L. Maher, National Tank Co., Tulsa 
(From a discussion presented at 
N.G.A.A., Shreveport, Oct. 15.) 
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AN “EYE-OPENER” FOR 


Sustained Accuracy 








within 1°F. day afte 

popped. Never before had s ‘ 

ord been approached! It clearly de 
strated the superiority of a truly modern 
controller .. . Foxboro’s Model 40. 





Such records of sustained accuracy are 
made possible by completely new engi- 
neering design and standards of mechan- 
ical perfection. For example, friction and 
backlash are practically eliminated by 
parts made to much closer tolerances 
than ever before and by the permanent 
alignment of these parts. 


Sustained accuracy is only one of 
many advantages responsible for the 
enthusiastic acceptance of Model 40 
Controllers... over 12,000 have been 
purchased by industry in less than two 
“sit years. 
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“THE FINEST MODERN CONTROLLER” 





The Model 40 Pneumatic 
Controller is available for 
temperature, pressure, flow, 
liquid level, humidity, dens- 
ity, etc., in a full range of 
control actions and combina- 
tions. Write for Bulletin 381. 
The Foxboro Company, 
262 Neponset Avenue, 
Foxboro, Mass., U. S. A. 


ates on principle of universal joint 
It is of strong tubular construction, 
tipped with a precision ball which 
rides in a precision hole with a uni- 
form tolerance of +.0002”. Such 
extreme accuracy was not possible 
to achieve on previous types of links. 
Another important feature that 
makes Model 40 the finest modern 


controller. 
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Special “Sky Hooks” Make Painting Safe 


On Weak and Corroded Refinery Stacks 


AINTERS at the East Chicago re- 

finery of Sinclair Refining Co. now 
approach stack painting jobs with 
complete feeling of confidence and 
safety because they are using special 
“sky hooks” of their own design. 

As shown in Fig. 1, the sky hook 
consists of a piece of pipe, 1%-in. in 
diameter, with a U-shaped hook of 
approximately 1 ft. radius formed at 
one end. The straight section in the 
device shown is about 14 ft. long, 
but the crew has a complete set of 


STACK 











HOISTING 
HALYARD 


= ADJUSTING 
4~ LINE 
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Fig. 1—Method of using “sky hook” 
for painting refinery stack 
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such hooks of various lengths and 
sizes for different stacks. 

Mounted on couplings along the 
straight section of pipe are three 
loops, or rings, of %-in. rod. One ring 
is near the hook end, the second about 
3 ft. below it, and the third one at the 
bottom end. 

In use, the sky hook is hoisted up 
the stack by a line fastened to the 
middle ring and running up and over 
the permanently-installed pulley near 
the top of the stack. This hoisting 
halyard, along with another line fast- 
ened to the lowest ring, serves to 
guide the hook up and over the top 





rim of the stack to be painted. A 
third line, pulley, or whatever is 
needed, is already hooked in place on 
the top ring of the sky hook for sup- 
porting the painters’ Bo’suns’ chair. 

Once the hook is in place it can be 
lashed securely to prevent sidesway. 
The painter then works the stack 
from top to bottom, moving his hook 
and scaffold arrangement around it 
in easy stages. 

The Sinclair painters decided to 
devise this safety sky hook because 
some old stacks were so badly cor- 
roded that the permanent bracket 
and pulley couldn’t be trusted to sup- 
port the weight of a workman. With 
the new hooks, if the stack metal 
does give way in some spots, the hook 
will merely slide down a few inches 
until it meets solid metal. 





Handy Grease Cup Fitting Prevents Wear 
On Machine Lathe Tail-stock Center Bar 


By JOHN C. ALBRIGHT 


ACHINISTS operating lathes in 


refinery maintenance shops all 
find sooner or later that the tail- 
stock center bar must be replaced 
or at least reconditioned, due to the 
wear caused by friction between the 
bar and the piece on the lathe, for 
example, a pump piston rod. A few 
drops of machine oil will lubricate 
the bearing surfaces, but the film 
strength of such a lubricant is some- 
times not great enough to prevent 
wear. 

Adequate lubrication can be ob- 
tained by using a heavy zrease. As 
worked out by Chief Machinist R. O. 
Walling at the Alma, Michigan, re- 
finery of Leonard Refineries, Inc., this 
is accomplished by fitting an ordinary 
compression grease cup to the center 
bar as a means for feeding lubricant 
to the wearing surfaces. The fin- 
ished fitting is shown in the photo- 
graph. 

The fitting is made in this way: The 
center bar is chucked in a vise on 
the bed of a post drill and a wire 
gage hole is drilled precisely in the 
center of the pointed tip. The size 


of this hole is not important as long 





String-like object hanging from cen- 
ter-bar tip is grease forced through 
from compression cup 


as it is large enough to allow heavy 
grease to pass through. 

Next, a hole is drilled through the 
side of the bar to connect with the 
axial hole. This second hole is large 
enough to accommodate a 1/8-in. pipe 
tap so as to form threads for attach- 
ing the grease cup. In order to keep 
the cup out of the way of work on 
the lathe, a short nipple and a collar 
serves as a riser. An occasional 
twist of the cup forces enough grease 
to the bearing surfaces to afford 
adequate lubrication. 
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HYSICAL inspection of vari-' 

ous tubes in process equipment 
at Socony-Vacuum Oil Co.’s East 
Chicago refinery has been made 
faster through a number of 
standard “wobble” gages devel- 
oped and made by the refinery 
engineering department. Two of 











- r= 5/8" DIA. 


“Wobble” Gages Speed Up Inspection 





4" 0. D. 
+V8-3 1A"DIA. 




















3716" DIA. WELD ROD 
LENGTH TO SUIT 


1/4" 





the gages are shown in the 
accompanying sketches. 
They are made in various 
sizes as determined by the 
size tube to be inspected. 
The drawing on the left il- 
lustrates a wobble gage used 
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for determining ‘“‘lipping” of 
the roll in polyforming unit 
tubes, 5 in. O.D., 5% in. wall 
thickness. In using the de- 
vice, the inspector:inserts it 
in the end of the tube. If it 
wobbles, he knows lipping 
has occurred. The-drawing 
on the right shows an ex- 
ternal type of wobble gage 
for checking swelling of fur- 
nace tubes. As indicated, its 
inside diameter is made 
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equal to the furnace tube 
O.D. plus ¥% in. 








Build Inexpensive Cooling Water Treater 


From Ordinary Drum, Pipe and Fittings 


By E. H. MEHLBURGER, Superintendent 
American Mineral Spirits Co., Corpus Christi, Texas 


A simple means for proportioning 
water-treating chemical into the 
cooling tower basin as used at the 
American Mineral Spirits Co., Cor- 
pus Christi, plant requires only a 
55-gal. galvanized steel drum, short 
lengths of steel pipe and copper tub- 
ing, and a plug valve. 

Illustrated in Fig. 2, a piece of %- 
in. pipe is welded into the side of the 
steel drum near the bottom. The 
pipe has a kink in it to act as an 
air trap. A short piece of %-in. 


copper tubing is welded into the 
small bunghole on what is now the 
top of the drum. This tube is bent 
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through a 180° arc at its free and 
open end, and also carries a small 
plug cock. In a near-by tank or open- 
top drum (not shown) water treat- 
ing chemical is mixed at a ratio of 1 
Ib. chemical to 1 gal. water, using 
steam to agitate. ’ 
Once each day the 14-in pipe at the 
bottom of the drum is capped. A pre- 


determined number of gallons of the. 


mixed chemical solution is trans- 
ferred to the drum through the larger 
opening in the top. The drum is filled 
with water and capped. 

After the cap is removed from the 
14-in. pipe, the plug cock in the 4- 











—_ 


in. tube is adjusted to admit enou::h 
air into the drum so as to maintain 
a stream approximately 350 to 400 
ec./min. flowing into the _ cooling 
tower basin. Naturally the stream 
will slow down as the drum empties 
itself, but the plug cock can be ad- 
justed if desired so the total flow 
time for one drum-full of solution is 
24 hours. 

The device is simple, inexpensive, 
and requires a minimum of attention. 
Once the cock has been adjusted, it 
need never be changed. The quantity 
of treating chemical, of course, is 
determined by periodic analyses of 
the cooling water. 
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Fig. 2—Cooling water treating chem- 

ical is fed into basin by inexpensive 

proportioner made from an ordinary 
steel drum 








IDEAS—Wanted! 


Plant operators, foremen, en- 
gineers, superintendents!—Send 
in your own original contribu- 
tions on “how we do it around 
our refinery.” Include photo- 
graphs, drawings, or charts, if 
available. 

Material submitted for publi- 
cation exclusively in PETROLEUM 
PROCESSING is paid for at the 
usual space rates. The idea is 
the thing—we’ll dress up the 
drawings and the text. Send 
your ideas to: 

Plant Practices Editor 
PETROLEUM PROCESSING 
1213 West Third St. 
Cleveland 13, Ohio 
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- | Help yourself to better piping... 
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: Get everything from CRANE 
ig - os 
m = Oe 
re Take This Treating and Sweetening Process Piping, 
ow for example. All the valves, fittings, fabricated pip- 
is ing, pipe and accessories are in the broad Crane 

line. At your finger tips—in One Catalog—you have 
ve, the most comprehensive selection of piping equip- 
mn. ment ever designed to meet rigid refinery specifica- 
it tions. What’s more, a Single Order to your local 
ity Crane Branch covers everything—in brass, iron, 
a steel and alloy materials. 

When you standardize on Crane as your One 

Source of Supply, you simplify every piping procedure 

7 from design to erection to maintenance work. One 











Responsibility for all materials delivered to the job 
helps you get better installations, avoid needless 
delays. Outstanding Quality in each item from Crane 
—quality unsurpassed for more than 90 years— 
helps assure continued, dependable performance 
from every part of refinery piping systems. 



































Crane Co., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas t 
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STEEL VALVES FOR REFINERY SERVICES— Crane 
has a complete line of gates, globes, angles, 
and checks . . . available in all types and 
sizes... in pressure classes from 150 to 
2500 pounds .. . trimmed to handle 
temperatures up to 1000 deg. F. Shown 
here, Crane No. 33X 300-pound 
Cast Steel Wedge Gate. See your 
Crane Catalog. 











































| EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE « PLUMBING 
AND HEATING 
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FOR EVERY PIPING SYSTEM 
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VESSEL DIVISION 


a.o.SMIT 


corpor 
New York 17 + Philadélphia 5 + Pittsburgh 19 + Atlanta 3 + Chicago 4 


Tulsa 3 + Houston 2 + Seattle 1 + Los Angeles 14 
International Division: Milwaukee 1 


A. O. SMITH TAKES THE GUESS WORK OUT 
OF FIELD ASSEMBLY. Railroad shipping 
restrictions made it necessary to field-as- 
semble this 11% ft. dia. x 116 ft. long 
SMITHlined Fractionating Tower. To in- 
sure ease of assembly in the field, it was 
first manufactured and completely assem- 
bled in the A. O. Smith Milwaukee Plant, 
then hydrostatically tested, cut in two at 
the center girth seam, rescarfed for weld- 
ing in the field, and shipped. Field-assem- 
bly costs were cut to a minimum with only 
one girth seam to be welded. 


LEFT—the tower ready for 
the hydrostatic test. 


BELOW—one-half of the 
vessel ready for shipment. 


MANY TESTS BEYOND CODE REQUIREMENTS 
are a regular part of A. O. Smith vessel produc- 
tion control procedures. Here Bill Poehlman, a 
20-year veteran, in charge of spectroscopy and 
X-Ray research, checks the deposited weld metal 
composition in a vessel test plate, by means of 
an A. O. Smith-developed microspectrographic 
technique. 


yy IN STOCKHOLM, SWEDEN, they know about 

the famous SMITHway welded Multi-Layer vessel 
construction. Here is one of two SMITHway 
Inconel-lined Multi-Layer Autoclaves for fatty acid 
service, with a shell thickness of 5 inches and an 
operating pressure of over 5,000 psi. This vessel 
was shipped direct by ocean-going ship from Mil- 
waukee to Stockholm. 








NEW BULLETINS: Write the nearest A. O. Smith office listed above for 
these new Bulletins: V-44—Field Assembly of Pressure Vessels; V-46 
—SMITHway Vessels, Alloy, Alloy-Lined Clad, and Glass-Lined. 
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Direct Titration Method Gives Fast, Accurate 
Determination of Salt Content of Crude Oils 


IRECT determination of salt in 

crude oil by electrometric titra- 
tion has been developed as a rapid 
and accurate technique which does 
not require preliminary water extrac- 
tion, with all its attendant objections 
such as need for skilled operators 
and the length of time required. 

The method was described by R. E. 
Dickey and L. V. Sorg, Standard Oil 
Co. (Indiana), Sugar Creek, Mo., in 
their paper, “The Determination of 
Inorganic Chlorides in Crude Oils by 
Direct Electrometric Titration,” pre- 
sented before the Petroleum Division 
of the American Chemical Society 
during its 114th meeting at St. Louis, 
Sept. 6-10. 

Any good electronic voltmeter 
equipped with glass electrodes and a 
silver electrode may be used; Dickey 
and Sorg prefer the Precision-Shell 
Dual Titrometer and shielded high- 
resistance electrodes. With the dual 
instrument, two routine determina- 
tions may be carried out simultane- 
ously in 15 to 20 minutes. 

Other equipment includes two 10- 
ml. microburettes, special ground-top 
250-ml titration beakers, 1-, 2-, 5- 
and 10-ml. transfer pipettes and a 
100-ml. graduated cylinder. Reagents 
required are: 

0.0100 N. silver nitrate in 90% iso- 
propyl alcohol. 

Organic electrolyte—600 ml. CP 
benzene, 400 ml. CP isopropyl alcohol 
(98-99%) and 6.7 ml. of 68% HNO,. 

Wash solution—500 ml. CP benzene 
and 500 ml. isopropyl alcohol (98- 
99%). 

Sample sizes depend upon _ the 
amount of sodium chloride expected 
and, in the case of “new” crudes, a 
preliminary determination is recom- 
mended to ascertain the proper size 
of sample to be used. Table 1 gives 
the approximate volumes required 
with various salt contents. 


Preparation of Equipment 


The titrometer is adjusted as rec- 
ommended by the manufacturer. The 
system is adjusted to read zero when 
the electrodes are immersed in dis- 
tilled water. The electrode system 
then is flushed off with the benzene- 
isopropyl alcohol wash solution and 
immersed in the sample. When the 
titration is completed, the electrodes 
should be thoroughly rinsed with the 
wash solution and then with distilled 
water. The electrodes always should 
be immersed in distilled water when 
not in use and the silver electrode 
may require polishing occasionally 
With Crocus cloth. 

The titration beaker is prepared by 
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introducing 100 ml. of the organic 
electrolyte, followed by the appro- 
priate volume of sample. Sediment 
adhering to the transfer pipette is 
rinsed into the beaker by drawing 
several portions of the electrolyte 
solution from the beaker into the 
pipette. The stirrer is adjusted to 
give good agitation without splash- 
ing. The burette, filled with 0.01 
N. AgNO,, is adjusted to zero. 

The titrometer is adjusted to the 
negative millivolt range, and the 
range-selector switch positioned to 
bring the needle on the scale. The 
initial millivolt reading is recorded. 
If greater than —400 mv., hydrogen 
sulfide is probably present. If less 
than —400 mv., the reverse is true 
and no unusual precautions for add- 
ing silver nitrate are necessary. 

Assuming a reading of —400 mv. 
or more is obtained; 0.1 ml. in- 
crements of reagent should be used 
until the change in millivolts per in- 
crement approaches 20, shifting to 
increments of 0.05 ml. until the 
“break point” is passed. The change 
then will tend to drop off and larger 
increments—up to 0.5 ml.—can be 
used without exceeding the 20 mv. 
limitation. Record the volume of 
titrating reagent, hereafter called 
“reagent,” up through the “break 
point.” 

If the reading is less than —400 


mv., initial increments of 0.5 ml. of 
reagent may be used, recording the 
data after equilibrium has been re- 
established following addition of each 
increment of reagent, until a change 
of about 20 mv. per increment indi- 
cates that additions be decreased to 
0.25 ml. and, subsequently, to 0.1 and 
0.05 ml. as the “break point” is ap- 
proached. After the “break point” 
is passed, indicated by an appreciably 
smaller millivolt change per in- 
crement of reagent added, discontinue 
the titration. Record the total vol- 
ume of reagent used up through the 
“break point,” including that used 
for titrating hydrogen sulfide, if any. 

When a West Texas crude is the 
sample, the magnitude of the inflec- 
tion obtained by plotting millivolts 
vs. volume of reagent is typically 





TABLE 1—Size of Sample 


Lbs. NaCl (est’d.) Sample, 
1000 bbls. crude ml, 
0-150 ° 10 
150-300 5 
300-1000 2 
Above 1000 1 





TABLE 2 — Conversion of Standard 


Reagent 


Lbs. NaCl/1,000 Bbis. 


Size of Sample, ml. ml, 0.0100 N. AgNO, 


0 20.5 
5 41.0 
2 102.5 
1 205.0 





TABLE 3—Inorganic Chloride Content of Crudes as Determined by Direct Elec- 
trometric Titration and by Water Extraction 


H.S 
ORIGIN OF CRUDE OIL Present 
Typical mixed Midcontinent............. No 
Typical mixed Midcontinent............. No 
Typical mixed Gulf Coast .............. No 
Typical mixed Gulf Coast ............-. No 
Typical mixed West Texas ............. Yes 
Typical mixed West Texas ............. Yes 
From West Texas Wells: 
BE. whats bbb06 4s Cob s se eeua ei ss eee No 
DED aed cisne aces eed ees Raa ee een No 
I Gia, Si oh ceria ek ani i ca wot, Bihan ae Yes 
I xv ko db c00 dee baeseaceweveeven Yes 
rr eT Pere eee Cr errr Te No 
From Kansas Wells: 
DE SE wale coke adak tbaaneee ceva’ No 
SR ES Pr ee eee re eae No 
SE bcd wees Gas bo 56K Nb0 ORES oREEkS Yes 
From Oklahoma Wells: 
CE ciavedten sec abaee oan saa ne ceding aa are No 
SE wualke wewds ete nee ed icon madara No 
From Wyoming Wells: 
Steamboat Butte (Tensleep) ............ No 
errr rT cer Tore Yes 
ee SE SE icckcibecenececvacnerane No 
From Gulf Coast Wells: 
BE - wie benebnnas.450000bad0 RbCaNSeo No 
SE ob dak bia sob Soe el anne e s.6 Wa be eee No 
Se ED Waunebsiaekionssasasedenapaad ee No 
From East Texas Wells: 
DE cchitsenede saeis ss eenan ealea aie No 
PEE A a+AGan be res snr eeoerertaneneee No 
WE. ankbnekseuabecctavanesadesatweedann No 


Salt calculated. as Ibs. NaCl/1,000 bbls. 





——Electrometric— ——Extraction. 
Run 1 Run 2 Run 1 Run 2 
86 86 92 75 
21 22 25 17 
41 41 42 42 
69 69 71 63 
195 191 180 116 
236 232 213 209 
19 13 13 13 
1640 1618 1460 1433 
77 80 88 84 
123 125 121 134 
26 25 29 25 
38 38 46 50 
18 19 21 17 
293 300 314 309 
158 155 163 167 
61 63 71 71 
0 0 4 4 
10 10 17 17 
3 2 4 8 
27 25 38 38 
22 24 33 33 
0 0 4 4 
1275 1322 1223 1303 
30 31 33 38 
312 316 376 372 
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WRITE FOR BROCHURE NO. T-10444R-A 


Purchase — Your Laboratory 


Precis 


KINEMATIC 
VISCOSITY BATH 











6 TUBE CAPACITY 
A.S.T.M. D 445 = @ A.A.F. 3608 


Designed for Kinematic viscosity deter- 
minations with Ostwald, Ubbelhode, and 
other suspended level viscometers, the 
“Precision” Model S Kinematic Viscosity 
Bath incorporates new and novel features 
that insure accurate operation and trou- 
ble-free service. 


RANGE. Temperature range below room 
up to 212° F. The bath is maintained at the 


temperature of test within £ 0.025° F. or 
better. ( 


EFFICIENT STIRRING ASSEMBLY. The 
Octo-Mix Tubular Stirrer, driven by an in- 
duction motor, was especially designed to 
insure uniformity thru-out, without an en- 
trainment or violent agitation. Stirrer in- 
sures a complete liquid change every second. 


INSULATION. Stainless steel jacket with 

large Plexi-glass window fits around ‘bath, 

——s ¥%, inch of dead air space between 
ath and jacket thus insulating bath with- 

out impairing visibility. 

SAFETY. Plexi-glass window protects op- 

erator in the event of jar break. F 


VISIBILITY. Complete visibility is assured 
at all times. A circular fluorescent light, 
placed just below the Pyrex jar is used to 
illuminate the bath interior. The back side 
of jacket has a white enamel finish to insure 
perfect visibility. 

COOLING COIL. The cooling coil is of 
special design, with uniform flow, giving 
accurate control of temperatures below 
room. 


ACCURATE CONTROL. Highly sensitive, 
adjustable Micro-Set Regulator gives posi- 
tive temperature regulation and control. 
All controls are conveniently grouped and 
mounted in base. 


Supply Dealer 


3737 WEST CORTLAND STREET ES cas tie clon 9s 





PETROLEUM PROCESSING, December, 1948 





pn am hs anes 3 a Gtk 





T- 


1e 


ty 
es 


ym 
he 
or 


th- 


ve, 
Si- 


nd 











Laboratory Practices 





less than that observed for most 
other crudes. In this case the size 
ef the increments used should be as 
previously recommended. However, 
the change to successively smaller 
increments should be made on a 10 
mv. per increment basis, rather than 
20 mv. 


Where “A” is equal to the total 
volume in milliliters of standard 
AgNO, solution used to reach the 
chloride end-point, and “B” equals 
the volume used to reach the hydro- 
gen sulfide end-point, the total 
chlorides (expressed as Ibs. NaCl per 
1000 bbls. of crude) is: 


(A—B) (Normality of AgNO,) x 
0.0585 x 3785 x 42 x 1000 / 
(ml. sample) x 454 


when: 0.0585 = g. of NaCl equiv- 
alent to 1 ml. standard AgNO, solu- 


tion, 3785 = number of milliliters in 
a U. S. gal., 42 — number of gallons 
per barrel and 454 = number of 


grams in 1 lb. 


A conversion table for converting 
milliliters of standard silver nitrate 
solution to pounds of salt per 1000 
bbls., when the standard solution is 
exactly 0.0100 N., is given in Table 2. 


Silver nitrate may react with other 


compounds besides inorganic chlo- | 


rides found in crude oil. Most prob- 
ably these will be inorganic sulfides 
and mercaptans. The effect was de- 
termined by adding about 1 mg. H,S 
per 100 ml. of Mid-Continent crude 
which had previously been analyzed 
by this method. It was found the 
H,S was precipitated first by the 
titrating reagent, to give a very 
sharp inflection point. The remainder 
of the titration was normal and gave 
a good chloride inflection point. 


Likewise, to a portion of the same 
sample containing H,S, 0.1% of amyl 
mercaptan was added. Although the 
chloride inflection occurs before that 
of the mercaptans, the mercaptans 
appear to reduce the sharpness of 
the chloride end-point. Based on this 
experimental addition, it is concluded 
that if more than about 0.2% of 
mercaptan is present, the chloride in- 
flection point will be sufficiently ob- 
scured to make this method of analy- 
sis valueless. However, with oil con- 


taining less than 0.2% mercaptans, . 


no adverse effect on the chloride ti- 
tration has been observed. 


Precision of the method has been 
found within 1.5% average devia- 
tion on all samples tested. In ex- 
periments where known quantities of 
0.500 N. lithium chloride solution in 
99% ethanol was added to crudes 
either containing no inorganic chlo- 
rides or known quantities, the av- 
erage deviation was found to be 2.7% 
by direct electrometic and 4.7% by 
water extraction procedures. Pre- 
cision in analyzing known quantities 
of lithium chloride in the pure or- 
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ganic electrolyte was found to av- 
erage 0.42%. 

Analyses of a number of crude oils 
by water extraction and direct titra- 
tion methods are given in Table 3. 
Experience with the direct electro- 
metric method indicates that its pre- 
cision is considerably better than ob- 
tainable with any of the conventional 


water-extraction methods with which 
it has been tried. On routine sam- 
ples containing between 0 and 300 
lbs. of inorganic chlorides (calculat- 
ed as NaCl) per 1000 bbls., an over- 
all accuracy of 5 lbs. per 1000 bbls. 
can be expected, and most determina- 
tions will have an accuracy between 
2 to 3 Ibs. 





Flexible Coupling Is Disconnected Quickly, 
Facilitates Aligning Test Engine Shafts 


home-made flexible coupling has 
been developed by technicians at 
the engine test laboratory of Monsan- 
to Chemical Co., St. Louis, to take care 
of an unusual flexibility and vibration 
dampening requirement in connect- 
ing Chevrolet test engines to loading 
dynamometers. The coupling consists 
of three %-in. thick discs of heavy 
industrial cloth and the necessary 
spacers between dynamometer shaft 
flange and the engine shaft flange. 
Two %-in. bolts 180° apart connect 
the first disc to the engine shaft 


through the required spacer, and two 
more, 90° away from the first, connect 
this disc to the next, and so on until 
connection to the dynamometer shaft 
flange is completed. (see Fig. 1.) 


With this arrangement the engine 
can be mis-aligned several thous- 
andths of an inch from the “true” 
position and still develop no undue 
strain on either the engine crankshaft 
or dynamometer shaft. To connect or 
disconnect the engine from the shaft, 
only two bolts need be touched. 
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Fig. 1—Partial cross section of special coupling shows use of interconnecting 
Y-in. bolts 





Flexible coupling affords unusual latitude in aligning engines as well as speed 
in connecting and disconnecting for engine test work 
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“With the crude situation getting worse— 
more sour, more salty—we’re making the 
investment now as a guard against trouble 
in the future. We never know when we'll 
have to process high sulfur crudes”; a 
prominent refinery superintendent’s reason 
for using Lukens Clad Steels. 





Nickel offers the protection required at 





one point in the process, whereas stainless 





steel, Inconel or Monel may be better on 





other jobs. On-stream service tests tell the 
story. Lukens Nickel-Clad, Stainless-Clad, 











Inconel-Clad and Monel-Clad Steels pro- 
vide this solid metal protection with the 


economies offered by clad steels. Claddings 


LUKENS 


Nickel-Clad Stainless-Clad 











STEELS / 









5% to 50% of total plate thickness are 
available as required. 

In Lukens Clad Steels—the most 
complete range available from any 


a uniform thickness of the cor- 





source 
rosion-resistant metal is permanently 
bonded to an ASME quality steel backing 
plate. Sizes run up to 178 inches wide or 
to over 3 inches thick. 

Bulletin No. 461 discusses and shows ap- 
plications of Clad Steels in the Petroleum 
Industry. For a copy, 
write Lukens Steel Com- 
pany, 443 Lukens Bldg., 


Coatesville, Penna. 


Inconel-Clad Monel-Clad SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 





SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL « * 
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Shale and Air Counter-Flow 
In New Continuous Retort 


By HOMER REED and CLYDE BERG 
Union Oil Co. of California 


In its shale oil research program Union Oil Co. of California has devel- 
oped a new type of continuous retort which, because of a unique method 
of counter-flow of shale and air, eliminates the need for large quantities 
of cooling water and heat exchangers, thus reducing capital and operating 
costs. A 50-ton/day semi-commercial unit is now being operated and it is 
expected commercial units will reach a capacity of 4000 tons/day of shale. 
Oil recoveries exceed assay values, and large quantities of fuel gas pro- 
duced in the retorting operation are a potential resource of power at the 
retorting and mining site. 


HE DEVELOPMENT of the Un- 

ion Oil Co. retort was carried out 
in conjunction with economic studies 
of a variety of existing shale retort- 
ing methods. Generally speaking, the 
existing methods of shale retorting 
resulted in operating costs which 
eliminated the possibility of their be- 
ing employed when viewed from the 
standpoint of producing oil competi- 
tive with existing crude oil prices. 

The factor which caused most prior 
shale retorting methods to fail from 
this economic aspect was that of 
capital investment. Large quantities 
of shale must be processed in com- 
mercial production of shale oil, and 
the quantities of heat which must 
be exchanged are consequently large. 
Facilities to effect transfer of the 
quantities of heat involved through 
exchanger surfaces or by means of 
re-circulating gas streams involve 
large investments. These investments 
were found to range as high as $1500 
to $3000 per bbl. 

Associated with this high invest- 
ment aspect, most shale _ retorting 
processes incur a large utility re- 
quirement, necessitating tremendous 
quantities of cooling water, and fre- 
quently utilize all of the gas produc- 
tion from retorting to supply fuel 
for operation. The Union Oil retort- 
ing process, because of its simplicity, 
will be relatively low in capital cost 
and, furthermore, the utility require- 
ments are virtually eliminated, no 
cooling water or supplementary fuel 
being required in the retorting op- 
eration. 

This unit employs an _ underfeed 
principle with countercurrent flow 
ot shale and air. The ash and clink- 
ers are removed overhead and the oil 
Crains out the bottom of the unit. 





Fig. 1—Two-ton per day pilot plant 
oil shale retort 
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Principal Portion of Paper En- 
titled ‘‘Development of Union 
Oil Retorting Method for the 
Recovery of Shale Oil’, pre- 
sented at the Petroleum Me- 
chanical Engineering Confer- 
ence, Amarillo, Texas, Oct. 3-6, 
of the American Society of Me- 
chanical Engineers. 











The oil is distilled by downward flow 
of heat furnished by the combustion 
of the residual carbon on the shale 
clinker at the top of the kiln. The 
heat available for other purposes 
from the combustion of the stack 
gases is equivalent to 40 to 50% of 
the fuel value of the shale oil. Very 
efficient heat exchange is obtained 
in the unit by direct contact. The in- 
coming air is preheated by the spent 
clinker and the products of distilla- 
tion are condensed on the cool, in- 
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Fig. 2—Typical temperature profile for pilot plant shale retort 


coming shale. The shale clinker is 
discharged hot because of the excess 
of heat available from combustion of 
residual carbon on the clinker. 

The 2-ton/day pilot plant, (Fig. 1) 
consists of a cylindrical kiln with an 
underfeed mechanism, permitting the 
movement of granular shale upward 





TABLE 1—Typical Pilot Shale Kiln 
Operation 


(Operation on 55 gal./ton shale) 
Shale 


SS CI i ie ce ae ne eae i ordiadnia 1.84 
Oil Content by Retort, gal./ton..... 57.2 
ou 
wemeetiem, TOR AGP co cccccvessccs 2.50 
Bei./tom hale ..cccces 1.36 
Recovery, % oil by Retort......... 102 
Gas 
Production, MCF /day ......cssceee 26.0 
MCF/tdn shale ....... 19.1 
Heat Content, Btu/cu, ft. ......... 188 


through the unit with an overflow 
at the top, where the clinker is re- 
moved by a scraping mechanism and 
falls into an ash disposal chute. The 
sections of the kiln expand gradually 
upward, minimizing restriction to up- 
ward movement. The retorting sec- 
tion in this unit is 30 in. high and 
12 in. in diameter at the bottom. A 
conical slotted section below the re- 
torting section effects the separation 
of the oil and gas from the incom- 
ing shale. A collector surrounds this 
section, and the gas is drawn from 
this through a blower and oil col- 
lector. 


The feeding mechanism is so con- 
structed that any fines that fall 
through the grate return to the feed- 
ing piston and are re-introduced so 





TABLE 2—Survey of Shale Oil 


(Operation on 55 gal./ton shale) 


Shale Oil 


Bg nr er ee 21.6 
Water by Distillation .... ee TTT ee ee TTT Te 0.2 
Vis. Say. Univ. at 100° F. Sec. Néd ka cence oven Veckec beet ekaeeee 113 
i: TP Ceresk tetas ence bbe ceseneen erecdec tides doekerrcceuns 1.26 
Refining Crude Distillation 
Material API 60° F. % Dry Bases 


Gasoline—410° F. e.p. 


Gas*Oul41 Vis. Sey. ie a sans pen aR Fess plete ° 


Vis. Say. Univ. at 100° F, Sec. ............ccccccccceceecsccces 
en ee ee We on veccdusdce ence vies sbaews 


D- ncanesausech beeuead Oeh bos weaweewe a : ; : 
i ath ake de phhbbWaWea wae os GKer Nae wae Sedans 
Total 
Gasoline 
Gravity API at 60° F. ............. 
Sulfur, % SSSRAMEREREA SONGS 46d DOh CORA ATS ORE wOESD 
Init. 10% 20% 30% 40% 50% 60% 
220 301 318 330 340 350 360 
Gas Oil 
Gravity, API @ 60° F. ........ 
Dt. i. sbi gnene aba teeod ah ae neené 
Init. 10% 20% 30% 40% 50% 60% 
435 502 510 526 540 554 570 
Residuum 


a a ae ad ae whlomne anew nee 
Vis. Say. Furol at 122° F. Sec 
AT. che. uaain.n0.4 ba Shae Ream Ea hee oho addon Kaeo 


Sulfur, % 


44.1 11.2 
saaniakebeeneendas | mane 27.9 
biabianuanearastbh 15.1 60.3 
AGN ORS Ri 0.6 
100.0 
Co eecescseseccoceoceseseesece 44.1 
Se atta 1.15 
70% 80% 90% 95% Max. Rec. ABP 
370 380 392 401 412 985 341.4 
29.2 
40.6 
5.0 
a cae ws 
70% 80% 90% 95% Max. Rec. ABP 
587 608 630 647 676 980 558.0 
cunuen tame eee 
insiek idadaeaieticaamle uaiaaacia oe 
2 445 
. 1.07 


that the gas and oil collecting hous- 
ing cannot suffer from plugging due 
to accumulation of fines. The feed- 
ing mechanism is filled with oil to 
a level which provides a liquid seal 
which prevents the blower from pull- 
ing in air through the feed hopper. 
Between the kiln and the blower is a 
butterfly valve which controls the air 
drawn through the kiln. Discharge 
of the blower passes directly to the 
oil collection cyclone, where the liq- 
uid product is taken and the fuel 
gas is produced overhead. 

The process occurring in the kiln 
retorting section may be divided into 
three zones. In the top zone heat ex- 
change between incoming air and 
hot clinker leaving the unit is ef- 
fected. In the lower portion of this 
top zone, combustion of the carbon 
residue on the clinker is effected, 
producing flue gas with a tempera- 
ture near 2000° F. This flue gas 
progresses into the second zone, 
which may be termed the retorting 
zone, wherein the oil vapors are 
educted from the shale. The mixture 
of shale oil vapors and the flue gas 
progresses downward into the third 
zone, termed the condensation Zone, 
where the incoming green shale is 
heated and the products of eduction 
are cooled and the oil condensed. The 
exit oil and gas from the kiln ap- 
proach within 20° of the shale being 
charged. A graph of the typical tem- 
perature profile in the shale kiln is 
presented in Fig. 2. 


Operation of Retort 


To put the kiln in operation it is 
filled with shale. The crankcase and 
gas around the disengaging section 
are filled with oil from the previous 
run. A layer of kindling wood is 
placed on the top of the shale and ig- 
nited. The blower of the kiln is then 
started which draws the fire down 
through the shale bed, igniting the 
mass of shale. When it is observed 
that the top layer of shale has 
burned to a clinker, the feeding 
mechanism and the ash _ removal- 
equipment are started. Oil produc- 
tion is normally obtained from the 
unit within 10 to 15 minutes after 
ignition. 

Results of pilot plant operations 
are presented in Tables 1 and 2. In 
a typical operation charging the 





TABLE 3—Analysis of Gas from Shale 


Kiln 
(Operation on 55 gal./ton shale) 
Mol “ 
DEY viganwade calcd wneawe awed oad 3.9 
DE oe tsds ce chventarneeeruses 57.5 
i) Seebuneted oxud debe cea ceeds aes - 6.0 
NE CII oc vce wu ocleeme cine 11.0 
enc panos winael ama 13.3 
i (a ao au bia wens oa wie 0.4 
Methane ..... Sale teh wala Ga wees 3.3 
DE bat bi Kh eis beeeem eeae aaa ees 3.7 
Propane 1.6 
SE. iia di pr ainre aia ok < aac hon a Ge ae ea 1.0 
EE = gad awed ic néretiranaak eae waka 0.3 
Total ee eye 100.0 
Specific Gravity | ee ae 1.000 
Gross Heating Value, ‘Btu/CF. . 188 
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HAMMOND designs, fabricates and erects 
tanks of all types for liquid and dry 
storage ... above or below ground... 
high or low pressure .. . cone roof 

... HAMMOND SPHERE ... floating roof 
... VAPOR-LIFT ... spheroid . . . GLOBE 
ROOF PRESSURE... gas holder... also 
stainless and stainless-clad vessels 

of all types and designs for the 
petro-chemical industries. 
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New Type Oil Shale Retort 





unit at a rate of 1.84 tons per day, 
58.0 gals. shale oil per ton of shale 
were produced, exceeding somewhat 
the retort analysis figure of 57.2 


gals. per ton. In this operation, 
19,100 cu. ft. of 188 Btu. content 
gas and 0.58 tons of ash were pro- 
duced per ton of shale. The shale 
oil produced by the unit had a grav- 
ity of 21.6° API and a sulfur con- 
tent of 1.26%. The analysis of the 
gas produced is given in Table 3. 


An appreciable quantity of nitrogen 


bases is present in this product. The 
sulfur distribution is somewhat un- 
usual in that the highest content of 
sulfur is found in the lighter frac- 
tions of the stock. 


50-Ton Day Unit 


The 50-ton per day semi-commer- 
cial shale kiln is pictured in Fig. 3 
and the assembly detail drawings 
presented in Fig. 4. The over-all de- 
sign of this large unit closely par- 
allels that of the small unit. How- 
ever, the feeding mechanism is hy- 
draulically actuated, which provides a 
maximum of flexibility and control 


of feeding action and an economical 
construction for large-size units. The 
ash removal mechanism is also driven 
by hydraulic mechanism. 

The large shale kiln employs a finned 
retorting section with cowling to di- 
rect an air flow over the fins. A sec- 
ondary stack draws the air through 
this cowling section. Cooling of the 
shell is designed to effect a maximum 
metal temperature of 750° F. at the 
burning zone. The gas flow through 





the kiln proper is provided by means 
of a Type W Roto-Clone. An Ultra- 
sonic mist agglomeration unit proc- 
esses the gas leaving the Roto-Clone 
to recover mist which carries through 
the preceding oil collecting unit. 
The retorting section of this kiln is 
7 ft. high and 4 ft. in diameter at 
the lower end and expands to 5 ft. in 
diameter at the top. The disengag- 
ing grate in the unit is similar to 
that of the smaller plant and has 
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Fig. 3 (left)—Fifty-ton per 
day semi-commercial shale 
retort designed and built 
by Union Oil Co. The re- 
tort operates on a con- 
tinuous basis 


Fig. 4 (above)—Side and 
front elevation views of 
Union's 50-ton per day 
shale retort 











Oil Shale Retort 





automatic fines removal from the co!- 
lector section. Operation of the kiln 
is entirely automatic. Flow of air 
through the unit is controlled by an 
automatic flow controller actuated by 
an orifice located at the outlet of the 
Roto-Clone. A temperature controi- 
ler, actuated by thermocouples locat- 
ed in the shell of the retort, maintains 


FAMOUS LINE == meng ed : 
the burning section approximately 
é 2 ft. below the top of the kiln by con- 


a _ trol of the oil flow to the feeding 


: y mechanism. 
ar § a 
| ra 


Shale Retorting Characteristics 


A NEW TRAP 





Retorting characteristics of shales 
of different grades of oil content 
from the Green River (northwestern 
Colorado) formation vary widely. 
Thirty-gal. shale as produced in the 
Bureau of Mines demonstration quar- 
ry operations exhibits very little fu- 
sion in being processed in the Union 
retort, and the particles of shale dis- 
charged from the kiln retain the same 
general physical dimensions as the 
original shale particles entering the 
unit. On the other hand, shale on the 
order of 50-55 gals. per ton is charac- 
terized by a semi-plastic condition in 
the burning zone and the clinker dis- 
charged overhead consists of semi- 
fused agglomerates which have been 
rolled into lumps by the overhead ash 
discharging mechanism. 

Unlike the conventional retort or 
gasifying kiln, fusion of the ash is 
not considered a problem in opera- 


INTRODUCING THE NEW CLARK “60” 


Series “80” 
_. Inverted Bucket 
= Steam Trap 





A small trap with big trap fea- 

tures. Positive seating with 
guided disc. Equipped with 

two inlets and two out- Combustion 

lets for easy installa- oe Sie. wae 
tion for horizontal, a ag ge = 

vertical or angle 

» connections. 


—79 Btu/SCF 


TABLE 4—Products Derived from Re- 
torting 140,000 Tons of 30-Gal./Ton 
Oil Shale 


Gross Heat of 


Let Clark’s 
40 years of 


3,850,000 304 


experience be [_—_——— q 
your guide in se- 

lecting the proper 

trap or valve for Series “70-T” 





tion of the Union retort. In this re- 
tort the plastic ash zone is not sub- 
jected to the weight of the mass of 
solids, but is exposed to the free ac- 
tion of the scraping prongs of the ash 
removal mechanism. The forces for 
motion far exceed those of the con- 
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for complete 
story on Clark 
Traps and Valves. 


THE CLARK MANUFACTURING CO. \ ~ 


1842 EAST 38th STREET ¢ CLEVELAND 14, OHIO 


TRAPS — FLOAT, INVERTED BUCKET, OPEN BUCKET 
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ventional retort where gravity pro- 
vides the motivating power for down- 
ward motion. 

Based on the retorting chanacter- 
istics of shale from the Bureau of 
Mines, Rifle, Col., demonstration 
mine, the products that would be 
derived from retorting 140,000 tons 
of 30-gal. ton oil shale have been esti- 
mated. These quantities are tabu- 
lated in Table 4. 

The energy content of the fuel gas 
produced in retorting is very consid- 
erable, amounting to 48.9% of the to- 
tal thermal energy available in the 
shale oil produced. This fuel will pro- 
vide far more than the power neces- 
sary for mining operations and would 
provide opportunity for considerable 
outside power generation and indus- 
trial operations. 
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Chemical Research. . . 


Contributing to Better Fuels 







TO HELP THE REFINER meet the exacting demands of 
improved internal combustion engines, Du Pont’s 
Petroleum Chemicals Division is engaged in a long- 
range program of fuel research. This is an integrated 
program involving chemical, physico-chemical and 
engineering investigations. 


THE CHEMICAL STUDIES are largely conducted by the 
Jackson Laboratory. As early as 1922, the Jackson 
Laboratory was working on the commercial produc- 
tion of tetraethyl lead compounds, and this led to 
Du Pont’s successful manufacturing process. Constant 
effort since has resulted in many improvements in 
both manufacturing equipment and methods. 


TODAY, the Jackson Laboratory is applying chemical 
knowledge acquired over many years to the develop- 
ment of new chemical compounds for use as antiknock 
agents and other petroleum additives. 
This is research to help the Petroleum 
Industry produce improved fuels for 
the requirements of the future. 





The Du Pont Jackson Laboratory, located at Deepwater, New Jersey 


is the main research laboratory for Du Pont's Organic Chemical: 





OU PONT 


BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 





Department. Here chemical research applied to fuel and lubricant 





problems is setting the stage for improved products in the future 






TETRAETHYL LEAD COMPOUNDS 


AVIATION MIX 





Gasoline Oxidation Inhibitors 
Gasoline Dyes 


Lubricating Oil Additives 





Fuel Oil Additives 























Laboratory apparatus for syhthesizing new 


chemical compounds. These are used as 





additives to improve the quality of fuels 





and lubricants. 





































Semi-works installations in the Jackson 





Laboratory for proving the practicability 








of laboratory developed processes before 





full-scale manufacturing equipment is built. 

























CHEMICAL RESEARCH 
Applied to Today’s Problems 


...-lomorrow’s Needs 


The Jackson Laboratory is staffed with personnel 
thoroughly experienced in many phases of chemical 
research. Its facilities include much specialized 
equipment, from that required for synthesizing new 
chemical compounds to the complicated semi-works 
installations which try out many new manufactur- 
ing processes before full-scale production is begun. 


The new chemical compounds resulting from 
Jackson Laboratory research are evaluated by the 
engineering and testing laboratories of the Petro- 
leum Chemicals Division, for use as antiknock 
agents and other additives. These laboratories also 
develop basic engineering information to help the 
chemists in their search for new materials. The 
work of all these laboratories is supplemented by 
the findings of Company-wide research which are 
constantly examined for possible application to 
industry needs. 


Thus, through chemical research, Du Pont is 
helping the Petroleum Industry produce better 
petroleum products...today and tomorrow. 
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Better Things for Better Living... Through Chemistry 
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SOAP AS A LUBRICANT * 


By C. J. BONER, Chief. Research . Chemist 


Battenfeld Grease & Oil Corp. 


Experimental work and theory are presented to justify the conclusion 
that the soap in lubricating greases is a primary lubricant, rather than 


merely a thickener for the mineral oil. 


This is due to the bonding to the 


bearing metal of certain types of soap molecules which separate out of the 
grease to form a monomolecular film which clings to the bearing surface 
long after a hydrodynamic film has been squeezed out. The physical state 
of the soap and its dispersion in the mineral oil have an important effect 
on this lubricating characteristic. This theory of the mechanism of grease 
lubrication would call for changes in currently accepted specifications. 


HE object of this paper is two- 

fold: first, to emphasize that 
soap is really a lubricant and not 
alone a carrier for oil; second, to 
indicate that all soaps of the same 
chemical composition are not equal 
in value as lubricants. 


Dry Soap as a Lubricant 


Illustrations of the use of soap 
alone as a lubricant are numerous. 
Metal and wood screws, especially 
the latter, are often forced into place 
against considerable shearing forces, 
hence a lubricant is advantageous. 
Calcium and zinc stearates have been 
used for such purposes with good 
results. Most carpenters, however 
use hand soap. 

In expanding tubes when erecting 
boilers, soap pastes are used to re- 
duce friction. 

In drawing wire a pressure of 
18,000 to 30,000 psi. is developed 
within the die, hence lubrication is 
required to reduce the resulting fric- 
tion. Soap is almost universally used 
for this purpose, in many cases the 
wire passes through a bed of dry 
soap powder, picking up enough soap 


for lubrication as it passes through 
the die. In addition to sodium soap, 
aluminum palmitate, and aluminum, 
calcium and zinc stearates are used. 
Williams(5) claims that a film of 
electro-deposited heavy metal soap 
on a wire is an effective lubricant. 
This is effected by using the wire as 
a source of the metal and a sodium 
stearate bath as a source of the 
anion. It is stated that more than 
11,000,000 lbs. of soap are used an- 
nually for wire drawing. 

In molding plastics and rubber a 
lubricant is desirable. Barium, cal- 
cium, lead and zinc stearates have 
been found useful for the purpose. 
In fact any of the above and also 
magnesium stearate are employed to 
increase the “slip” of metal, wood, 
fiber, plastics, rubber, paper and 
leather. Granular materials are made 
more free flowing by a coating of 
metallic soap which acts as a lubri- 
cant. 


Soap Solutions as Lubricants 


When drawing some of the finer 
sizes of wire, aqueous solutions of 
sodium soap. provide lubrication. 





TABLE 1—Effect of Metallic Soaps in Mineral 
Oil on Coefficient of Friction 


Per Cent of Metal 
Theoretical Soap 


Kind of Soap 


Non-base oil only ............ ners 
Cadmium oleate 16.64 
Cadmium oleate . nee 
Cadmium oleate enka 
Copper oleate 10.06 
TOU GOD ei wik6diewsc<nccsme eis 
Copper oleate 

Sh U=E= eee 
Mignesium oleate ........... 
Magnesium oleate ........... 
Magnesium oleate ........... 

Nickel oleate ... 

Nickel oleate . Sead lalein a ata 
0 — 

Zine oleate ... AP re 
“eee 
_. aaa 

Oleic acid . 

Oleic acid . 

Cleic acid 


Actual 


Per Cent Coefficient 


of Friction 


.142 
-128 
.123 
121 
-118 
-113 
-103 
-110 
-107 
-098 
-088 
.114 
-088 
-082 
-117 
.110 
-109 
.112 
-104 
-095 


couRouUH 


NS 
~ 


Age 


HOSS SSH OOH SSSHSSHSSS 
@ 


ourooocourccur 


Note: Base oil was a neutral, Saybolt viscosity @ 100° F—187.6. 
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Likewise, in drawing copper and 
brass, as in the manufacture of cart- 
ridge cases, such soap solutions are 
largely used, and the same lubricant 
was even employed in drawing some 
steel shell cases. How large this con- 
sumption is can be gauged by the 
fact that one small arms ammuni- 
tion plant at one time used two car- 
loads of soap chips per month. 

In some of his early work on ex- 
treme pressure lubricants, Mou- 
gey(13) found that a solution of so- 
dium oleate in water was more sat- 
isfactory than other lubricants tried. 

For the lubrication of plastic- 
bonded fabric bearings Stuart(14) 
recommends a water solution of so- 
dium oleate. 


Previous Work 


Hannegan(9) investigated the ef- 
fect of metallic soaps upon the lu- 
brication properties of mineral oil, 
particularly the effect onthe co- 
efficient of friction. Metallic soaps 
of cadmium, copper, lead, magne- 
sium, nickel and zinc were prepared 
which had almost the theoretical 
content of metal (see Table 1) in- 
dicating that no free oleic acid was 
present. As is shown in the table, 
addition of these soaps to the base 
oil lowered the coefficient of friction 
in each instance, the value continu- 
ing to decrease for each increase in 
concentration of the soap. The fric- 
tion tests were made on a Herschel 
Oilness machine which consists es- 
sentially of 3 steel balls sliding upon 
a flat plate. 

Merchant(12) built a testing appa- 
ratus consisting of two cast iron 
blocks on the table of a milling ma- 
chine, one sliding over the other and 
with a spring load. Since Bowden(4) 
and co-workers had shown that the 
means by which oleic acid reduced 
the friction between ferrous metals 
was through the formation of iron 
oleate on the surfaces, Merchant used 
this additive with this reaction in 
mind. Tests were first made with 
paraffin oil and then with the same 
oil with the addition of various pro- 
portions of oleic acid up to 1%. Not 
only was both the static and kinetic 
friction higher before the addition 
of the oleic acid, but also a condition 
of stick-slip occurred with oil only 
which was converted to smooth slid- 
ing when 0.2 mole per cent of oleic 
acid was present. 

Merchant reasoned; “The fact that 


* Presented Before National Lubricating 
Grease Institute, Chicago, Oct, 11-13, 1948. 
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the kinetic friction is also reduced 
by the presence of the oleate film 
suggests that the long aliphatic car- 
bon chain of the latter is able to 
minimize the effects of surface 
roughness even under semi-hydro- 
dynamic conditions. This appears to 
be characteristic of polar surface 
films.” 

After testing oil which contained 
oleic acid, the surfaces of the blocks 
were wiped free from all liquid, using 
a clean cloth. The blocks were then 
run in what appeared to be a dry 
state and the friction was unchanged, 
even after prolonged periods at high 
loads. The implication was that an 
adsorbed film of iron soap remained 
and provided effective lubrication. 
Following the above tests with ap- 
parently dry blocks, paraffin oil was 
added and tests continued with a re- 
sulting low friction value. 

A recent report(3) bears out the 
fact that soap contributes to lubri- 
cation. It was found that in roller 
bearing lubrication grease allows a 
lower temperature rise over ambient 
than does oil. In the tests cited an 
oil of 150 sec. S.U. vis. at 100° F. 
showed a rise over ambient of 92° F., 
while a lubricating grease containing 
oil of 105 sec. S. U. vis. at 100° F. 
showed a rise of 25° F. and a grease 
with an oil of 300 sec. S.U. vis. at 
100° F. showed a rise of 45° F. 


Experimental Work 


An Almen E.P. testing machine 
was used to determine not only the 
relative value of various soaps as 
lubricants, but also the comparison 
in lubricating value with other ma- 
terials. Results are shown in Table 
2. This is a familiar E.P. testing 
instrument where split bearings ex- 
ert pressure on a %-in. shaft rotat- 
ing at 600 rpm. A load of 1000 psi. is 
applied every ten seconds until scor- 
ing of the metal occurs or until a 
full load is applied. Normally, the 
load which a lubricant will carry for 
ten seconds without seizure is re- 


ported as the film strength. In most 
of our tests, we added the load at 
the above rate but when a load of 
either 5000 or 6000 lbs. was reached, 
the run was continued until seizure 
occurred. 

With the exception of two soaps 
obtained by extraction of lubricating 
greases, the soaps tested were dry 
powders which of course did not lend 
themselves as readily to application 
as would liquid or even plastic prod- 
ucts. In conducting a test, some of 
the soap was placed between the 
bearings and the shaft when the ma- 
chine was assembled. Following com- 
plete assembly, soap enough to cover 
the shaft was added. 

To determine if other solids would 
perform as well as soap, tests were 
made with a graphite of 200 mesh 
containing 99% graphitic carbon and 
with a mica of 100 mesh. Both these 
gave immediate failure with a load 
of 1000 psi. 

The same was true of a silicon 
fluid with a 1000 psi. load and of an 
SAE 20 solvent neutral oil with a 
5000 psi. load. 

All of the soaps tested were either 
neutral or basic, hence the lubricat- 
ing value cannot be attributed to 
any free fatty acids present. They 
were commercial products, no doubt, 
prepared by metastasis. From Table 
2 you can see that all of the soaps 
tested had some lubricating value 
and in most cases kept the metal 
free from scoring for several min- 
utes. In contrast the mineral oils 
tested gave immediate seizure at 
loads of 4000 or 5000 psi. 

In order to determine if the soap 
in some of our lubricating greases 
was the primary lubricant, two 
greases were selected; namely a No. 
2 NLGI grade of calcium base grease 
containing an oil of 300 sec. S.U. 
vis. at 100° F and a complex barium 
soap grease, containing an oil of 500 
sec. S.U. vis. at 100° F. The oils 
used in compounding these greases 
were tested as were the finished 





TABLE 2—Results of Tests on Almen E.P. Testing Machine 


ASTM Acidity 


Lubricant or Alkalinity 


BE GD gos digits cece eee eee 
99% pure graphite, 200 mesh .. 
Ground mica 100 mesh ....... 
Silicon liquid, 500 cstks @ 25° C 
SAB 30 High VI off ...ccccccs 
SAE 30 Smackover oil 
Barium Stearate A 

Barium Stearate B .......... 
Calcium Stearate ............. 
ED dink one iawanakane 
Lead Stearate basic 
Lithium’ Stearate 
Lithium Stearate 


neutral 
neutral 


neutral 


neutral 


Sodium Stearate .............. neutral 
Strontium Stearate ........... neutral 
Ca Cup 300 oil #2 NLGI ...... alkaline 
ee ee SN MN ci stinaec. . @eewae 
Soap from above cup ........ alkaline 
Soap from above cup ........ alkaline 
Complex Barium Grease ..... alkaline 
Oil from above grease ........ ...... 
Soap from above grease ...... alkaline 
Soap from above grease ...... alkaline 


0.01% alkaline 


0.01% alkaline 


Loads Period after Load- 
Lbs. psi Torque ing before Failure 

1000 10 sec. 

1000 immediate 

1000 immediate 

1000 immediate 

5000 immediate 

5000 16 6 min. 15 sec. 
6000 6 12 min. 

5000 5 6 min. 20 sec. 
5000 5 8 min. 

5000 5 3 min. 50 sec. 
5000 5 37 sec. 

5000 6 1 min. 40 sec. 
5000 7 12 min. 

5000 5 9 min, 

5000 6 35 min. no failure 
5000 li 4 min. 15 sec, 
4000 immediate 

5000 2 30 min. no failure 
10000 no failure 

5000 25 sec. 

4000 immediate 

5000 2 30 min. no failure 
10000 no failure 





1194 





greases. Then, repeated extraction of 
each grease with acetone was car- 
ried out to remove the mineral oil, 
free fat and fatty acids. The resu t- 
ing soaps were tested and, since 10 
seizure occurred in 30 minutes with 
a load of 5000 psi., the load was in- 
creased to 10,000 psi using new 
shafts and bearings. Still no failure 
occurred. This in contrast with im- 
mediate seizure at a load of 4000 
psi. with either oil and a seizure in 
a few minutes with either grease at 
a load of 5000 psi. 

Since the fats used in the two test 
lubricating greases had titers of 
about 42, the recovered soaps were 
gummy products rather than dry 
powders. This physical state no doubt 
gave a better distribution of the lu- 
bricant than in the case of the dry 
soaps. 

From the above experiments, it 
seems reasonable to conclude that 
the soap in these particular lubri- 
cating greases is a primary lubri- 
cant, rather than merely a carrier 
for the mineral oil. Further, any soap 
tested provided a better protection 
against seizure than did any mineral 
oil tested. 


Nature of Soap Film 
Contributing to Lubrication 


Langmuir(1°), working with mono- 
molecular films of metallic soaps, 
found that the carboxyl groups of 
the soap attached themselves to the 
polar metal and the long chains pro- 
jected at an angle. If two metal sur- 
faces, which are adjacent, are coated 
with such oriented films, it is found 
that effective lubrication is obtained. 
What is visualized is that we have 
a structure much like bristles on a 
brush, with the ends free to glide 
over one another. Germer and Starks 
(6) found that mild rubbing would 
remove all but one molecular layer 
of barium stearate from a chromium 
surface and that further rubbing did 
not remove this layer. This soap 
molecule, perpendicular to the sur- 
face, was shown in an X-ray projec- 
tion of the above surface. 


The surface which can be covered 
by such a film is large in compari- 
son with the amount of soap in- 
volved. It is stated that metal stear- 
ates are now made which give 2 
coverage of 22,000 to 25,000 sq. cm. 
per gram of soap). 

Hannegan(9) stated “from the 
shape of the curves obtained by 
plotting the coeffecient of friction 
against the concentration of soap, 
one would be inclined to believe that 
adsorption of the soap on the lubri- 
cated surfaces was taking place as 
the curves are similar in form to the 
adsorbed isotherm.” 

Gallay and Puddington(7) were 
able to demonstrate the orientation 
of soap toward a polar surface by 
heating calcium stearate to 150° C-. 
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For processes requiring temperatures 
down to —150 F or lower, many re- 
fineries and chemical plants use Carrier 
centrifugals in the refrigerating cycle. 

They find the design of these high- 
efficiency units successfully overcomes 
the problems of compressing petro- 
leum and halogenated hydrocarbons 
at extremely low temperatures. Be- 
cause the bearings are located outside 
the gas passages, difficulties with lu- 
brication are virtually eliminated. This 


Carrier centrifugals give 
plus performance at —150 F 
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same design feature improves effi- 


ciency by preventing oil fouling of 


heat-exchanger surfaces. Carrier cen- 
trifugals are used with interstage flash 
cooling and straight series staging to 
reduce exchanger surface and boost 
efficiency, as well as in cascade cycles. 

These compact, dependable com- 
pressors provide exceptional perform- 
ance and economy in many refinery 
and chemical-plant processes. The first 
cost is low and they can be easily and 


CENTRIFUGAL COMPRESSORS - 


Sy uw hd 
pNalatey 






quickly installed. They require no ex- 
pensive foundations and can be oper- 
ated without housing. Rotative design 
assures low operating and upkeep cost. 

The Carrier Centrifugal Compres- 
sor is designed and built with the same 
engineering skill that developed rota- 
tive refrigeration more than 25 years 


ago. This unrivaled background and 
experience make Carrier your best 
investment. Carrier Corporation, 
Syracuse, New York. 
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in either glass or platinum and then 
allowing the mass to cool. By this 
means, they were able to obtain 
polar surfaces on the portion of the 
soap adjacent to the container while 
an interior surface, planed off 
smooth, was non-polar. The same 
treatment in a vessel of fused quartz 
did not show this orientation. These 
workers state that “the formation of 
a surface of a polar nature against 
glass or platinum must involve the 
exposure of calcium carboxylic group- 
ings on that surface.” 

In order to prevent metal-to-metal 
contact of surfaces to be lubricated, 
the lubricating film must be so firmly 
bound to the metal that it will resist 
pressure and shearing forces which 
tend to rupture the film. Since most 
mineral oils do not have polar char- 
acteristics, they do not attach them- 
selves to the metal in the same way 
as soaps. In the case of the soaps 
the polar end is attached firmly to 
the metal surface and the long chains 
of the non-polar end project into the 
oil layer. It is readily seen that since 
this ives an orderly arrange- 
ment, less work will be required to 
move one film over the other than 
if the arrangement were random. 
The advantage of soap over other 
polar agents was shown by Germer 
and Starks(¢) who found that hydro- 
carbon chains of barium stearate on 
metal were more precisely oriented 
than those of stearic acid. 


How firmly soaps adhere to metal 
is shown by an observation of Hanne- 
gan(®) who found that, if oil con- 
taining free oleic acid was permitted 
to stand on polished steel plates, the 
surface darkened, presumedly due to 
the formation of iron soap, and that 
the darkened area could only be re- 
moved by abrasives. Others have 
found the same conditions as shown 
in statement in Lubrication(2) “When 
one end of the lubricant molecule is 
highly reactive, it has the property 
of forming a powerful bond with a 
steel surface. Then it is called a polar 
molecule. It is ‘adsorbed’ to the sur- 
face so powerfully that the last 
traces can only be removed by grind- 


ing. A straight mineral oil has no 


such effect.” 

All this then comes back to the 
adsorption hypothesis of lubrication 
in which it is suggested that the 
bearing metals have a stronger at- 
traction for certain types of mole- 
cules than for others and that mole- 
cules of these types will separate 
out of the oil to form a tenacious, 
concentrated film which will cling to 
the surface long after a hydrodynam- 
ic film has been squeezed out. 


Physical State of the Soap 


Conceding that it has been shown 
that soaps have advantages as lubri- 
cants, it seems quite evident that 
the soap will have a better chance 
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to act as a lubricant if it is in the 
proper physical state. Many of the 
metallic soaps are solids with melting 
points ranging up to 500° F. If such 
soaps were used as is, no doubt the 
excess soap which could not become 
attached to the metal surface would 
pile up and be an obstruction to 
movement of the machine parts. 
Therefore, if such soaps can be used 
in a plastic or semi-fluid mixture, 
they should be more satisfactory. 
This, then, points to a product of 
the nature of a lubricating grease. 


Our conception is that the mineral 
oil portion of a lubricating grease is 
simply a carrier for a dispersion of 
the soap which is the primary lu- 
bricant. We must have true disper- 
sion and not simply a mechanical 
mixture. In the latter case, we might 
have not only the piling up of solids 
mentioned before, but also large ag- 
gregates of the soap molecules which 
would not have the chance to orient 
themselves as will smaller micelles 
or even molecules. 

This brings us to a weakness of 
not only the generally prevalent con- 
ception of what a lubricating grease 
should be but also the deficiency of 
present specifications. Some feel that 
if specifications are set up with a 
certain percentage of a definite met- 
al soap, etc., they will obtain a uni- 
form product. Perhaps such ideas 
originated because a_ lubricating 
grease supplied by A, which fell 
in the soap content specified, per- 
formed satisfactorily. However, sup- 
pliers B and C complied with the 
specifications, yet their products 
failed badly in service. Until due 
recognition is given to the fact that 
processing and consequent physical 
state of the soap is more important 
than other specifications in many 
lubricating greases, the user will not 
always obtain the most satisfactory 
service from such products. 


Since many are in general conver- 
sant with the manufacture of lubri- 
cating greases, the factors which 
may influence the physical state of 
the soaps will not be discussed. How- 
ever, it is of interest that five or 
more phases are possible with water 
and any pure sodium or potassium 
soap. That point is illustrated with 
jars of potassium oleate in water. 
The solid phase, representing “mid- 
dle soap’, contains only 25% of po- 
tassium oleate, while the liquid prod- 
uct, representing “neat soap’, con- 
tains 65% of potassium oleate. 


McBain and Mysels(11) stressed the 
variation in the physical state of 
aluminum dilaruate even when the 
chemical composition was the same. 
In one physical state this soap was 
completely soluble in certain hydro- 
carbons while in another physical 
state it was almost insoluble. The 
same situation was encountered with 
aluminum soaps used for gelling gas- 
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oline during the late war. The soap 
produced by one supplier formed a 
gel readily in a certain gasoline while 
that suplied by two other suppliers 
would only form such a gel with 
difficulty. Analysis indicated that 
the three soaps were the same chem- 
ically. 

Calcium stearate was heated in 
mineral oil by Galley and Pudding- 
ton(8) who found that “on cooling 
the highly dispersed sol, depending 
upon the unsaturation of the soap, 
the nature of the oil, or the presence 
of various solvent factors, gave a 
wide range of physical properties 
with the same soap concentration, 
e.g., (a) a smooth lubricating grease 
of short texture, (b) a thickened oil 
of low consistency, (c) a thickened 
oil of grainy texture, (d) pieces of 
coagel of free oil, changing on stand- 
ing to a complete separation of hard- 
ened soap and free oil.” 

As a further illustration of this 
point, a mixture of aluminum stear- 
ate and mineral oil was heated to 300° 
F. A portion of this was poured on 
a metal table top in a thickness not 
exceeding % in. This represents rap- 
id chilling. Another portion was 
placed in a beaker which was 
wrapped with cloth so that the in- 
sulation provided slow cooling. Sam- 
ples of these two products, of the 
same chemical composition, clearly 
indicate there is some difference in 
the physical state of the soap. One 
product would be acceptable to the 
trade, the other could not be mar- 
keted. 


Conclusion 


Both theory and experimental evi- 
dence point to the fact that soap has 
lubricating value and consequently 
this component of lubricating greases 
is a lubricant and not alone a thick- 
ener, 
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Main entrance to the 
administration building 
of Sinclair Refining 
Co.’s new multi-million 
dollar Research and 
Development Labora- 
tories, recently dedi- 
cated at Harvey, Ill. 


Progress Vividly Demonstrated 


At New Sinclair Research Laboratories 


4é¢¢PFQETROLEUM Promotes Prog- 
ress’, the slogan for the oil in- 
dustry’s public information cam- 
paign, was everywhere demonstrated 
and emphasized at Sinclair Refin- 
ing Co.’s new multi-million dollar Re- 
search and Development Laborator- 
ies at Harvey, Ill., which were for- 
mally opened Oct. 22. j 
Heart of the company’s $150 mil- 
lion overall expansion program, the 
nine buildings comprising this mod- 
ern research plant will be the home 
of countless projects designed to ex- 
plore all phases of petroleum tech- 
nglogy, from the production of oil 
from shale and coal to the improve- 
ment of lubricants, fuels, and the 
many other products in daily use 
that are derived from petroleum hy- 
drocarbons. 
Employing more than 400 scienti- 
fic and administrative personnel, the 


laboratories represent another great 
stride forward in a long-time growth 
of research activities begun by the 
company before World War I when 
Sinclair developed methods for ther- 
mal cracking. 

The scope and aims of the work 
being carried on by the Research and 
Development Department at this 38- 
acre site is best exemplified in the 
list of its functions: 

1. Exploratory and applied _ re- 
search for the development of new 
processes and products. 

2. Fundamental research in the 
basic relationships pertaining to the 
chemical, physical, and engineering 
phases involved in the studies and 
projects under consideration. 

3. Development on pilot plant scale 
of any operation or product in which 
commercial possibilities are indicated, 
for the purpose of obtaining further 


information regarding commercial 
evaluation and construction, and op- 
erating requirements. 

4. Exploration and development of 
test methods for more accurate eval- 
uation of commercial performance of 
all products. 

5. Availability of best analytical 
methods and facilities, both chem- 
ical and physical. 

6. Formulation and maintenance 
of up-to-date physical design stand- 
ards, and inspection of all construc- 
tion materials and equipment pur- 
chased by the Sinclair Refining Co. 

7. Supplying complete process de- 
sign information on all commercial 
operating units at Sinclair plants. 

8. Maintenance of full knowledge 


Laboratory Photos—Pp. 1200-1 
Story Continued on Pg. 1202 








CENTRAL CONTROL FOR ENGINE TESTS 











Centralized controls and recorders feature engine tests 
on lube oils at Sinclair's new Laboratories in Harvey. 
Two pairs of panel boards are placed back-to-back 
down the center of this corridor-like control room. 
Flanking the room are four test cells, two on each side, 
housing Diesel, automobile, and aviation engines. 
Technicians observe operation of dynamometer test 
stands through windows, seen along left wall in this 
view. Equipment on panels includes individual con- 
trols for each of four engines in each test cell. The 
‘arrangement is said to permit one operator to run an 
entire series of tests simultaneously, moving around 
the control room from panel to panel to record data 
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FOR A CLEANER CUT 


in H.S removal from liquid or gaseous hydrocarbons 


oe SHELL PHOSPHATE PROCESS 


ECAUSE IT EMPLOYS an inor- 
B ganic treating solution having a 
selective action, the Shell Phosphate 
Process offers unusual advantages in 
gas or liquid purification: 


1. Hydrocarbons being treated are not 
contaminated with the treating solu- 
tion, and harmful effects upon subse- 
quent processing are thus avoided. 
The treating agent of this process is not 
soluble in hydrocarbons. 


SHELL DEVELOPMENT COMPANY, INCORPORATED 


2. In the presence of much CO2, H2S 
can be removed while most of the CO2 
is left untouched. 


3. Regenerated H2S is relatively pure 
because of the selective removal ac- 
tion, and because the treating chemical 
has no vapor pressure and hence can- 
not contaminate the H2S released in 
the stripper. 


4. Direct-fired regenerators can be 
used since the inorganic treating chemi- 
cal is thermally stable. 


50 West 50th Street, New York 20, N. Y. 
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The Shell Phosphate Process to- 
gether with experienced engineering 
service for its design and operation 
are available to any refinery under 
license from the Shell Development 
Company, Incorporated. Complete 
information will be supplied upon 
request. 












Two of General Motors new 12:1 compression ratio This view from the roof of the main labomory « 
2 engines will be used by Sinclair in its new labora- atories shows the campus-like arrangeme@ of th 
tory for testing fuel performance. This one, not yet installed, 
will be used for dynamometer test runs, while the other is 
installed in a 1949 Oldsmobile for road testing 


SINCA 

Typical of the individ- RESEA B C | 
4 val laboratories is this 
one, used for catalyst 


preparation. Each Iabora- DEVEL@P 
tory is air conditioned, with 


air entering through thermo- 

statically-controlled tempera- 

ture units behind grills in 
the window sills 
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labomiory at Sinclair's new Research and Development Labor- 
geme@ of the buildings, distributed over an area of 20 acres 













































































Sinclair's pilot plant Hil 


/ building is one 50-foot 
4 AIR S story high, partitioned es 


into six sections. Sheets of 


AT corrugated aluminum form 
an the walls separating the 


several pilot operations one 


from another, permitting in- 
() dividual room control and 


ventilation in the interest of 


RATORIES — 


this basement corridor are 
easily accessible, plainly 
identified. Note the safety show- 
ers installed at intervals along the 
ceiling just below the service lines 


4 Service distribution lines in 


i. are" Sie 2 


me ee ee 


All service piping and power 
> lines in the main laboratory 
are distributed in the walls 
around the perimeter of the build- 
ing, and accessible through remov- 
able panels in the wainscoting. 
Besides eliminating the need for 
under-floor distribution systems, 
this method permits utmost flexibil- 
ity in rearrangements of equipment 
to meet changing needs 
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Sinclair Research 





of all refinery operations in the com- 
pany and assistance for refinery man- 
agers in improving operations. 

9. Appraisal of economic position 
of existing as well as of contemplat- 
ed commercial operations for the 
guidance of management. 

Located at the 147th St. station of 
the Illinois Central Railroad, the lab- 
oratories are about 22 miles from 
downtown Chicago and 12 miles from 
Sinclair’s refinery at East Chicago. 
They were designed and built by the 
Austin Co., who developed the overall 
plan in collaboration with E. W. Isom, 
Sinclair’s vice president in charge 
of research. The engineering divi- 
sion of the Sinclair research and de- 
velopment department, under the di- 
rection of H. C. Kuhn and A. H. Eron, 
supervised the details of planning and 
construction. Field construction was 
started in January, 1946. 

The nine major buildings comprise 
an administration building, main lab- 
oratory, engine laboratory, lube treat- 
ing and distillation laboratory, ex- 
ploratory research laboratory, fuel ap- 
plication laboratory, pilot plant build- 
ing, shops-storehouse-boilerhouse, and 
a first aid-clock-change house. 

The general arrangement repre- 
sents the modern trend toward the 
adoption of institutional campus lines 
in the layout of industrial research 
centers. With a total of 215,000 sq. 
ft. of floor space, the buildings have 
been grouped in one landscaped 20- 
acre block so that the individual units 
can be doubled or trebled in size 
without encroaching on each other 
or on undeveloped sections of the 
entire 38-acre property. 


Main Laboratory 


Research in three general categories 
—exploratory, catalytic, and analyt- 
ical chemistry—is conducted in the 
Main Laboratory, a U-shaped, three- 
story structure which provides a 
standard 12 by 24 ft. working area 
for each specific field of study. Use 
is made of the highly specialized tools 
for research available today, includ- 
ing the mass spectrometer, the ultra- 
violet spectrophotometer, the infra- 
red spectrometer, emission spectro- 
graph, electron microscope, X-ray dif- 
fraction unit, and X-ray spectrome- 
ter. 


Specific projects underway in the 
building include studies of cracking 
catalyst activity, synthesis of lubri- 
cant additives, development of rust 
preventives, improvements in lube oil 
and wax processing, catalyst prepara- 
tion, and organic chemical research 
to develop useful by-products and syn- 
thetic materials from petroleum. 

The building is designed for maxi- 
mum functional efficiency. Remov- 
able steel panels at strategic points 
between the more than 60 labora- 
tories permit complete flexibility in 
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expanding individual units. All lab- 
oratories are fully air-conditioned. 
Sample storage rooms are all equipped 
with automatic carbon dioxide fire 
extinguishing systems, and a number 
of them are refrigerated for storing 
highly volatile samples at as low as 
0° F. 

Connected to the Main Laboratory 
by a single-story, enclosed passage- 
way is the Administration Building, 
an L-shaped three-story structure. 
It contains 73 offices, three confer- 
ence rooms, library with stack space 
for 12,000 volumes, a 200-seat cafe- 
teria, miscellaneous record storave, 
and the ventilating machinery rooms. 


Rooms are air-conditioned with in- 
dividual temperature controls, have 
acoustical treated ceilings, and are 
fluorescently illuminated. Murals 
symbolizing the progress of the pe- 
troleum industry through research 
decorate the wood-paneled walls of 
the two-story main entrance hall. 


Engine Laboratory 


Housed in concrete test cells built 
inte the 120 by 210 ft. Engine Labora- 
tory are individual engines ranging 
from airplane to Diesel power plants. 
Spring-supported metal foundations 
for the engine-dynamometer test 
stands, set on footings through 
to the basement, isolate  vibra- 
tions from the main floor. The 
building contains four multi-en- 
gine test cells, eight single-engine 
cells, a full scale aircraft engine cell, 
control rooms, chassis dynamometer 
room, five knock test cells, six experi- 
mental fuel test cells, and 15 other 
special rooms. 


A feature of this laboratory is the 
centralized control room for a set of 
four multi-engine cells for lube oii 
tests, shown in the accompanying 
photograph on page 1198. A pair of 
cells flanks each side of the central 
room containing the remote control 
and recording instruments on panels. 
One cell houses four Diesel engines. 
the second houses four standard auto- 
mobile gasoline engines, the next 
houses four so-called “COT” super- 
charged aviation type engines, and 
the fourth houses 24 single-cylinder, 
Lauson-type engines. All but the 
Jaausons are remotely controlled from 
the main panel. 


The control panel arrangement rep- 
resents a departure from the conven- 
tional type of test cell-control room 
set-up where the instruments are 
placed around the observation win- 
dows in the manner of a console. At 
Harvey the design will enable an en- 
tire series of tests to be run simul- 
taneously by one operator, if neces- 
sary, who will make the rounds check- 
ing his controls and recorders and 
observing the various test stands 
through the windows into each sep- 
arate room. Each window comprises 


three panes of glass of varying thick- 
nesses 1/4, 1/2, and 5/8 in., So as 
to avoid the resonance which would 
be set up if the panes were identical 
in thickness. 

The elimination of vibration in the 
Engine Laboratory was worked out 
by Austin Co. engineers through the 
use of massive, independently sup- 
ported inertia blocks. Each engine 
test bed is supported independently 
of the building on two concrete arches. 
Steel girders mounted on these arches 
vive them stiffness and support the 
so-called isolaters reducing transmis- 
sion of engine vibration to other test 
beds and the surrounding building. 


On the large installations, eight: of 
these isolaters are used. Riding on 
the isolaters is an inertia block of 
steel-reinforced concrete measuring 
16 x 5 x 4 ft. Bolted to this concrete 
block is the cast iron engine test bed, 
six in. thick and weighing nearly one 
ton. 


Pilot Plant 


Particularly impressive are the 
building and equipment comprising 
the Pilot Plant. Measuring 82 by 121 
ft., this structure is divided into 6 
bays, each 54 ft. high, and separated 
by corrugated aluminum partitions. 
This was done to provide greater 
flexibility, as the metal walls can be 
removed if two cells are needed for 
operating a single, but larger pilot 
unit. Among units already installed 
and in operation are a four b/d fluid 
cracking pilot plant, a four b/d con- 
tinuous vacuum still, a thermal crack- 
er, and an experimental oil shale re- 
tort. 

For catalyst activity research in 
the intermediate stage between test 
tube and pilot plant, the extensive 
bench-scale units, too large for other 
laboratory buildings, are mounted in 
the individual work areas in the Ex- 
ploratory Research Laboratory. Units 
are provided here for study of chem- 
ical reactions in continuous flow re- 
actors at up to 3000 psi. operating 
oressures. Bomb reactors for pres- 
sures up to 75,000 psi. as well as gas 
compressors and storage vessels are 
being installed. 

The Luke Treating-Compounding- 
Distillation Building provides a floor 
area of 9200 sq. ft. with ceilings 21 
ft. high, permitting installation of 
distillation and other large scale 
quipment such as acid treaters, pro- 
pane treaters, agitators, and batch 
stills. Work here is concerned with 
new oi] blends and additives, as well 
as the preparation of special oils and 
other new products obtainable by dis- 
tillation and solvent treating. 

Remaining buildings at the Harvey 
research and development center in- 
clude a special laboratory for devel- 
opment of heating oils for domestic 
heating units, a personnel building, 
and a storehouse and boiler room. 
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ORDER YOUR 


FLUORIDE 
PRODUCTS 


FROM THE 
NEAREST 


HARSHAW 
BRANCH 

















Harshaw Fluoride 
Products 


Acid Fluoboric 

Acid Hydrofluoric, Anhydrous 
Acid Hydrofivoric, Aqueous 
Acid Hydrofiuvosilicic 
Ammonium Bifluoride 
Ammonium Fluoborate 
Antimony Trifluoride 
Barium Fluoride 

Bismuth Fluoride 

Boron Trifluoride 
Calcium Fluoride 
Cryolite 

Lead Fluoborate 
Magnesium Silicofluoride 
Potassium Bifluoride 
Potassium Fluoborate 
Potassium Fluoride 
Sodium Fluoborate 
Sodium Silicofiuoride 
Zinc Fluoride 

Zinc Silicofluoride 


THE HARSHAW CHEMICAL <o. 
1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 
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e E. B. Badger & Sons Co. is the original and 
sole manufacturer of BADGER Expansion Joints. 











otk you're looking for dependable, long- 
lasting expansion joints that require no trouble- 
some packing maintenance, it will pay you to get 
acquainted with Badger Packless Corrugated 
Expansion Joints. 

The flexing member of each of these superbly 
engineered joints is made from a single piece of 
tubing, hence requires no packing. 

Badger Expansion Joints for the Petroleum Indus- 
try are made of stainless steel and other alloys 


to withstand the high temperatures and corrosion 


Badger 


PACKLES S§S 
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Expansion joints 
built by Badger 
are built to last 


CORRUGATED 








encountered in oil refineries and other petroleum 
processing plants. A scientific heat treatment during 
the process of manufacture removes forming stresses 


and assures longer service life for the joint. 


An exclusive combination of All-Curve Corruga- 
tions and All-Curve Directed Flexing Equalizing 
Rings “‘harnesses”” expansion and contraction 
stresses and distributes them evenly throughout 
each corrugation and among all the corrugations. 
Stresses can’t endanger the line by building up in 


pockets or junctions. 


You can take advantage of all these features by 
using Badger Packless Corrugated Expansion Joints. 
Why not write for complete data today? Simply 
send for Bulletin No. 100. 


E. B. BADGER & SONS CO., Cambridge Division, 260 Bent Street, Cambridge 41, Mass. 


AGENTS IN PRINCIPAL CITIES 
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CATALYTIC CRACKING 





TCC Processing of Sour Gas Oil 


5400 B/D Thermofor Catalytic 

Cracking unit, at the El Do- 
rado, Ark., refinery of Lion Oil Co., 
has been in operation for well over 
a year successfully charging a mix- 
ture of sour heavy gas oil and re- 
duced crude from the Schuler, Ark., 
field. 

This mixed charging stock aver- 
ages about 1.7 wt. % sulfur content, 
about 25.7 deg. API gravity, and has 
a boiling -range of 480° F. to 910° F. 
by vacuum distillation. Tables 1 and 
2 respectively give inspections of the 
crude processed at the Lion refinery 
and of the charge stock to the TCC 
unit. 

With a minimum of alloy protec- 
tion from corrosion, the unit now 
gives evidence of continued perform- 
ance equal to that of other commer- 
cial catalytic cracking units operat- 
ing on sweet stocks, producing bet- 
ter than a 50% yield of 10-lb. RVP 
410 E.P. gasoline which requires 
only a minimum of caustic treating. 
From the experience .to date the 
plant operators conclude that im- 
ported crudes from Near Eastern and 
Venezuelan fields similar in sulfur 
characteristics to Schuler crude could 
be satisfactorily processed at the El 
Dorado refinery without further re- 
visions to equipment or processing 
schemes. 

A wide variety of operating con- 
ditions were imposed on the TCC 





TABLE 1—Inspection of Crude 
Processed by Lion Oil Co. 


Lion 
Crude (Schuler) 
Gravity—° API 34.5 
TBP Dist., °F 
IBP 86 
5% 145 
10% 210 
20% 300 
30% 395 
410% 485 
50% 595 
60% 695 
70% 785 
80% ee 
Sulfur-Wt. % 1.40 
Conradson 
Carbon-Wt. % 3.1 





TABLE 2—Inspections of Gas Oil 


Charge to Lion’s TCC Reactor 
Lion TCC 
Gas Oil Charge 
Yield—Vol. % of Crd. 30.0 
Gravity—° API 25.7 
Vac. Dist. °F. 
IBP 484 
10% 620 
20% 670 
30% 715 
40% 750 
50% 785 
60% 825 
70% 865 
80% 910 
Aniline Pt., °F. 165 
Sulfur, Wt. % 1.7 
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The accompanying article was 
prepared from a paper entitled 
“Lion Oil Co. Catalytically 
Processes Sour Gas Oil’, pre- 
pared by W. Carney, Lion Oil 
Co., El Dorado, Ark., and H. D. 
Noll and A. W. Hoge, Houdry 
Process Corp., Philadelphia. 











unit at El Dorado to arrive at op- 
timum product distribution in the 
overall refinery balance of products. 
Fresh feed throughput, recycle ratio 
and temperature were the variables 
most widely studied. After consider- 
able exploration it was concluded 
that, with the feed stocks available, 
a low temperature operation with a 
nominal amount of internal recycling 
was most desirable. 

This type of operation provided a 
high combined yield of 10-lb. RVP 
motor gasoline and 600° F. end point 
distillate fuel oil of about 70 vol. %. 
The gasoline yield is further aug- 
mented to the extent of approxi- 
mately 8.0 vol.% of the virgin re- 
actor charge by polymerization of 
the unsaturated portions of the C, 
and C, fractions. Typical TCC op- 
erating conditions and yields are 
given in Table 3. 

After caustic treating in a regen- 
erative system, the stabilized TCC 
gasoline has an average total sulfur 
content of about 0.10 wt.% and is 
doctor sweet. The stability of both 
the catalytic gasoline and the No. 2 
fuel oil meets all marketing specifi- 
cations. The end point and the pour 
point of the No. 2 fuel oil produced 
are about 600° F. and 0° F. respec- 
tively. Inspections of the various TCC 
product streams after gas recovery 
and stabilization are given in Table 4. 

Sulfur balances for the Lion TCC 
operation were made to. provide 
means for a study of the distribu- 
tion of sulfur in the products. Typi- 
cal data are presented in Table 5 
which also gives typical sulfur bal- 
ances for TCC operations on mod- 
erately sour and sweet charging 
stocks. 

Although a generalized correlation 
of sulfur distribution in the products 
versus sulfur content of the charge 
cannot be. made for stocks of widely 
different chemical composition (the 
aromatic California crudes are not- 
able exceptions) it is noted that for 
most paraffinic and mixed-base 
stocks, about 55% of the total pounds 
of sulfur in the charge appears in 
the gas and coke products, about 
42% in the cycle stock and about 3% 
in the catalytic gasoline. 

The foregoing generalization re- 


garding sulfur distribution is valid 
only at normal conversion levels of 
55 to 60%, since the quantities of 
sulfur in the individual products. de- 
pend upon the relative quantities of 
those products or, in other words, the 
conversion level. The change in sul- 
fur distribution with change in con- 
version in TCC cracking is illustrated 
by the curves shown in Fig. 1. These 
graphs were developed from a large 
number of TCC runs made on a vari- 
ety of charging stocks and over a 
considerable range of operating con- 
ditions. The data tabulated in Table 
5 have been plotted on these gener- 
alized curves. 

With the operation of the Lion 
TCC unit on sour stocks a minimum 
of chemical treatment of the cata- 
lytic gasoline is required to produce 
a non-corrosive, stable, doctor sweet 
product. It is generally recognized 
that sour stock operations involve 
much more elaborate finishing treat- 
ment of the products to meet mar- 
keting specifications. Prior to the in- 
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Lion Oil Co.’s TCC unit at its El 
Dorado, Ark., refinery 
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stallation of the TCC unit at El Do- 
rado, for example, the thermal gaso- 
line produced from the stocks now 
being cracked catalytically had an 
average total sulfur content of 0.15 
Wt.% after regenerative caustic 
washing and copper chloride sweet- 
ening. 

The TCC gasoline, however, is 
given only a regenerative caustic 
wash and inhibited, after which the 
total sulfur content averages about 
0.10 Wt.% and the product is sweet 
to the doctor test. The untreated 
TCC gasoline leaving the stabilizer 
has a total sulfur content of about 
0.15 Wt.%, about one-third of which 
is mercaptan sulfur. The mercaptan 
compounds present, however, are re- 
moved almost quantitatively by a 
strong caustic wash so that the fin- 
ished product meets the specifica- 
tions quoted above. The distribution 
of total sulfur versus boiling range 
of the Lion TCC gasoline before 
caustic washing is typified by the 
data plotted in Fig. 2. 

The Lion Oil Co. TCC unit con- 
sists of the conventional heater, tar 
separator, reactor-kiln and distilla- 
tion sections. Among the latest devel- 
opments incorporated in the design 
at the time of construction are a 
single, split-bucket type, hot catalyst 


TABLE 3—Typical Operating Conditions and Yields for Lion’s TCC Unit 


Charge Data 
Virgin Charge to Tar Sep. 
Recycle Charge to Tar Sep. 
Total Tar Sep. Charge 
Tar Separator Bottoms 
Total Reactor Charge 
Virgin Reactor Charge 
Operating Conditions 
Space Velocity (Total Charge), V/Hr./V 
Catalyst/@il Ratio (Total Charge), V/V 
Top Reactor Pressure, PSIG 
Oil Vapor to Reactor, °F. 
Catalyst to Reactor, °F. 
Catalyst Circulation Rate, Tons/Hr. 
Product Yields 
10% RVP, 410° F. E.P. Motor Gasoline 
#2 Fuel Oil 
Heavy Catalytic Gas Oil 
Excess C,’s 
C, Plus Liquid Recovery 
C, & Lighter Gas 
Coke 


10# RVP, 410° F. E.P. Motor Gasoline 
#2 Fuel Oil 

Heavy Catalytic Gas Oil 

Excess C,’s 

C, Plus Liquid Recovery 

C, and Lighter Gas 

Coke 


BPSD 

5838 

908 

6746 

1183 

5563 

4655 

1.0 

2.4 

8.0 

860 

1005 

72 

BPSD Lbs. Hr. 

2376 
855 
855 
602 

4390 

2765 

Vol. % Virgin Wt. % Virgin 
Reactor Chg. Reactor Chg. 

51.0 
18.4 
18.4 
12.9 
100.7 

7.2 

4.5 





elevator for transporting both spent 
and regenerated catalyst, self-sup- 
porting reactor and kiln sections, 
which result in an economy in the 
steel superstructure required, and a 
kiln cooling coil manifold arrange- 
ment at the first platform in the 
structure, which facilitates operation 
by permitting all coil changes to be 
made at this location. As far as the 
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catalytic section is concerned, only 
the reactor proper has alloy protec- 
tion against corrosion by the sour 
charging stocks. The hot catalyst ele- 
vator, kiln air blower and principal 
feed and product pumps are driven 
by steam turbines. 

The catalyst used in the unit is 
the synthetic bead type. The normal 
catalyst inventory in the unit is 


400 


300 


VAPOR TEMPERATURE -°F 


200 


100 


e) 


Fig. 1 (Left)—Sulfur distribution in Lion’s TCC operation 


Fig. 2 (Above)—Total sulfur distribution in Lion’s TCC gaso- 
line before caustic washing 
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about 225 tons and the initial charge 
of catalyst had an activity of 42 by 


TABLE 4—Inspections of the Various TCC Product Streams After Gas 


; Recovery and Stabilization 
the Cat-A method. After the first A | 
i i - Stabilized No. 2 ‘atalytic 
year of operation, the average ac Gasoline Fuel Oil Gas Oil 
tivity of the system has leveled out Gravity—° API 59.3 26.0 16.1 
‘ = i i ASTM Dist. °F. 
at about 31 Cat-A index. During 2. 90 448 613 
this entire period of operation no 50% 202 520 702 
catalyst has been withdrawn from 20% pe = er 
the unit and replaced with fresh RVP 7.3 
catalyst for the purpose of maintain- Octanes 
- avera tivit M.M. Clear 80.5 
ing erage activity. + 3ce TEL 86.3 

The Lion TCC installation is com- Res. Clear 9 

: L 97. 
posed of both new and used equip- ae Ay _ 0.10 1.45 
ment with alloy steel protection pro- Pour °F, 0 " 

Aniline Pt. °F. 116 


vided only at critical locations. The 
vapor superheater, tar separator and 
the entire catalytic cracking section 
proper were new construction. The 
balance of the feed preparation dis- 
tillation and recovery sections were 





TABLE 5—Sulfur Distribution in Lion’s TCC Operation, and Typical Sulfur Balances 
for TCC Operations on Moderately Sour (Michigan) and Moder- 
ately Sweet (Mid-Continent) Gas Oil Charging Stocks 


Lion Gas Oil 


i ; Wt. % Lbs./Hr. Wt. % of 
parts of equipment previously op- Lbs./Hr. Sulfur Sulfur Total Sulfur 
erated in the refinery. Some of the Reactor Charge 65,800 1.70 1,118 100.0 

isti i ; 4 Products i. 
existing equipment which was re caine 27.600 0.14 39 3.5 
vamped for TCC service had already Cycle Oil 26,832 1.66 446 40.0 
been provided with alloy protection > Ome on aas 1,118 100.0 
for sour stock operation and, as pre-. - Michigan Gas Oil 

i i i Wt. % Lbs./Hr. Wt. % of 
viously mentioned, only the reaction Lbs./Hr. Sulfur Sulfur Total Sulfur 
zone of the TCC unit was alloyed. An Reactor Charge 39,200 0.61 239 100.0 
itemization of the major piece f Products 

j J P is Gasoline 15,460 0.046 7 2.9 
equipment and the extent and type Cycle Oil 15,250 0.55 84 35.1 
| of alloy used is given in Table 6. Gas + Coke 8,490 = =° 
Th it h ; Totals 39,200 239 100.0 
e unit was shut down April 4, Midcontinent Gas Oil 
1948, for a complete inspection and Wt. % Lbe./Ee. We. % of 
cle nae ft P oo ’ Lbs./Hr. Sulfur Sulfur Total Sulfur 
-up after seven months’ opera- Reactor Charee 129.000 0.14 530 100.0 
tion, during which time an on-stream Products ‘ o 4.0 
efficiency of 97% was realized. That crate oul paged our 270 51.0 
the off-stream time to on-stream Gas + Coke 14,000 239 45.0 
time for the Turnaround amounted to Totals —_ — mann 


only seven days is indicative of the 
excellent condition in which all of 
the equipment was found. A sum- 
marized report of the inspection is 





TABLE 6—Itemization of Major Pieces of Equipment in Lion’s TCC Installation, 
Extent and Type of Alloy Employed, and Whether Existing (Previously 
Used in the Lion Refinery) or New Added Equipment 


resented in 3 ipi - mites 
p Table 7 _No piping re _ Material or Added 
placements were required because of Feed Preparation 
metal loss from corrosion or erosion Vaporizing heaters + oe ee - —_—, 
i : : : Tar separator -13% chrome lining complete d e 
despite the fact that, as indicated in Tar separator bottoms lines 4-6% chrome pipe Added 
Table 6, much of this piping was fab- Tar separator vapor line & valves con mag a aio 
i Vapor superheater 2% chrome tubes y. e 
ricated of carbon steel. For exam- » 4-6% chrome headers Added 
ple, the vapor lines to and from the Vapor line to TCC reactor & valves Carbon steel Added 
5 Reactor 
reactor are carbon steel. Undoubt- Menetion none 11-13% chrome lining Added 
edly, these lines operate at a tem- Reactor internal elements 18-8 stainless a 
perature outside the critical range um anne lines & valves Carbon steel Adde 
for corrosion by the Lion stocks. "Synthetic crude tower 11-13% chrome lining in lower half— _ Exist 
T ‘ mn . . upper half carbon steel 
he significance of this experience, Synthetic crude tower piping Carbon steal Added 
however, is that economies in the Exchanger Carbon steel Exist 
design of the pl _ Synthetic crude tower overhead condensers Carbon steel shell Admiralty metal tubes Added 
& of the p ant for sour stock OP Overhead receiver & gas sep. Carbon steel Exist 
eration were realized by providing Kiln 
alloy protection at only critical lo- Kiln internals Conventional 4-6% chrome air and flue Added 


cations. 


gas distributors & collectors—2% 
chrome water tubes 





TABLE 7—Summary of Inspection of Lion TCC Unit During Routine Shutdown after Seven Months’ Operation 


Item 
Feed Preparation 
Oil charge lines & exchangers 
Vaporizing heater tubes 


Tar separator Alloy 


Condition 


Excellent—no metal loss 
Excellent—no metal loss 
lining good except for one 


broken strip weld 


Item 


Reactor 
Reactor shell 


Reactor internals 


Condition 


Excellent—alloy lining good except 
for six broken strip welds 

Excellent-—no evidence of erosion or 
corrosion 


Tar separator bottom lines 
Tar separator vapor line 
Vapor superheater tubes 
Vapor line to reactor 


Excellent—no metal loss 
Good—no metal loss 
Good—no metal loss 
Good—-no metal loss 


, Reactor vapor line & valves 
Kiln 
Suspended tile lining 
Air and flue gas distributors 
Cooling coils 


Excellent—no evidence of corrosion 


Excellent—no erosion or spalling 
Excellent 


Synthetic Crude Tower Good-—very slight scaling on inside 


: Catalyst pipin Excellent—no replacement required 

Synthetic crude tower Tower clean—lining in good condi- sa ong wed . 
tion Hot Catalyst Elevator 

Synthetic crude tower piping Excellent—no evidence of corrosion General Condition Excellent — indicated chain life 3 








Overhead condensers Good—no fouling or evidence of sul- 
fur attack on admiralty metal 
tubes or carbon steel shell 


Good 


years 
0.049 in. max. wear 
0.237 in. max, wear 
0.078 in. max, wear 


Traction Rims 
Chain Links 


Overhead receiver Chain Knuckles 
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DOUBLE DECK—DOUBLE CHECK 


If filling losses far exceed standing losses in the major problem, specify the Graver Floating 
your storage installation, the Graver Improved Roof with full double deck. 
Floating Roof with full double deck is your best 





protection. It’s designed to prevent all the filling FABRICATED PLATE DIVISION 
losses plus as high as fifty percent of the standing GRAVER TANK & MFG. C0.,[NC. 
losses .. . the greatest possible overall saving tet Gitenen, tadtane 


for such set-ups as a deep water terminal. 





The double deck, in addition to providing a ~~ a nae neha cohen ubeky *| 


buoyancy that is positive assurance against sink- including Expansion Roof Tanks, Floating Reof Tanks and 
ing under any conditions of weather or climate, pressure vessels. In addition, Graver is prepared to furnish 
insulates the stored product effectively against | Specialized steel plate work such as fractionating columns 


and class one vessels os well as stainless and dlloy fabri- 
Pig . cation; water conditioning equipment of all types; and 
liquid and sloping upward from the center, the : ‘weigh Wie Graver Codairucion Co. is prepared to hendie 
roof eliminates the accumulation of vapor which _ alll types of petroleem and chemical construction work. 


causes corrosion where “sour” crudesarestored. —— ) 
For a double check where filling losses are © 5 RIA MLE: R a 


NEW YORK ¢ PHILADELPHIA © CHICAGO #© CATASAUQUA, PA. © HOUSTON © SAND SPRINGS, OKLA. 


“boiling”. Lying directly upon the surface of the 
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TUBULAR HEAT EXCHANGERS— 
"In-Place" Methods for Cleaning 


By P. F. DOUGHERTY and C. H. BROOKS, Engineering Division 


Manufacturing Dept., Sun Oil Co. 


Various methods available for cleaning tubular heat transfer equip- 
ment in the refinery are discussed, with particular emphasis on the use of 
an emulsifying oil for “in-place” cleaning, and on the use of sand-blast- 
ing. The relative merits of the “in-place” and the mechanical methods are 
outlined, as well as the factors to be considered in selecting a particular 
procedure for a given application in the refinery* 


LEANING methods for tubular 
heat transfer equipment fall into 
two general classes. The first class 
consists of those methods which per- 
form the cleaning without dismant- 
ling the equipment, by means of the 
circulation of a solution which chem- 
ically and/or physically removes the 
fouling material. The second class 
includes all those methods where the 
equipment is partially or wholly dis- 
mantled, and the fouling agent re- 
moved by a purely mechanical means. 
The adaptability of the “in-place” 
methods must be determined by physi- 
cal and chemical examination of the 
fouling substance. Laboratory solu- 
bility tests must also be made of 
the material. A plant scale test un- 
der close supervision should then be 
made, if it be found in the laboratory 
that a significant portion of the 
fouling material be soluble. 

In order that equipment may be 
cleaned in place the fouling material 
must be capable of removal by one of 
the following methods:— 


1) Chemical reaction with, and sub- 
sequent solution in, an acidic or alka- 
line solution. 

2) Solution of a portion of the 
fouling material (i.e. a binder) in 
the cleaning fluid, thus permitting 
the undissolved portion to be flushed 
out. The cleaning fluid may be hot 
or cold water or acidic or alkaline 
solutions. The flushing agent may be 
the cleaning fluid used or another 
liquid or emulsifying oil. 

3) Suspension of the fouling agent 
in the cleaning fluid. 

4) Complete solution of the foul- 
ing agent or of the binder in an or- 
ganic solvent. 

5) Combinations 
methods. 

Sun Oil Co’s. experience indicates 


of the above 





* This article is a principal portion of a paper 
by the above authors, entitled ‘‘Cleaning 
Tubular Heat Exchangers,’’ and presented at 
the New York meeting of the American So- 
ciety of Mechanical Engineers, Nov. 29, 1948. 
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that cleaning in place has the fol- 
lowing advantages:— 

1) Down-time for equipment is 
reduced. 

2) Dismantling of equipment with 
resultant damage and high labor cost, 
is avoided. In those cases where tube 
bundles cannot be removed, no other 
methods are available for cleaning 
the shell side. 

3) Cleaning is more thorough. The 
solution will clean parts which would 
be difficult or impossible to reach 
with cleaning tools. 

4) Cleaning is more uniform. There 
are no small particles of scale re- 
maining on the surface. On the con- 
trary, mechanical cleaning usually 
leaves small particles of scale on the 
surface, which act as nuclei for the 
rapid formation of new scale. 

5) There is practically no loss of 
metal. 

6) The metal surface-is left smooth 
in contrast to mechanical cleaning 
which frequently results in scoring 
which provides a place for lodgment 
of fouling material. 


As pointed out above, laboratory 
tests should be made to determine 
the feasibility of the use of a par- 
ticular “in-place” method. This work 
should be followed by closely super- 
vised plant scale tests to confirm the 
laboratory results and to develop the 
actual procedure to be followed, if 
the method be adopted. 


Our experience has indicated that 
the normal procedure of steaming 
the equipment for extended periods 
prior to cleaning, should not, as a 
rule be followed when cleaning in 
place is planned. In one case it was 
found that the tubes appeared al- 
most clean when the equipment was 
opened without steaming, whereas 
they were almost completely plugged 
with a rubbery mass, after steaming 
for several hours. Prolonged steam- 
ing, in most instances, results in the 
remcval of the more volatile compo- 


nents of the fouling material and 
the production of a residuum which 
is far less soluble than the original 
fouling substances. 

Prior to the adoption of an “in- 
place” method of cleaning a particu- 
lar piece of tubular equipment, in- 
vestigation should be made to deter- 
mine if— 

1) There be evidence of severe cor- 
rosion or deep pitting. The removal 
of the scale may uncover actual per- 
forations in the tubes, which are 
plugged with scale. 

2) In the course of normal serv- 
ice, any portion of the tubes be- 
comes plugged completely. If such 
be the case, the equipment must 
be opened and the tubes unplugged 
prior to “in-place” cleaning. Other- 
wise, the solution will be unable to 
contact the fouling material, and the 
equipment will not be thoroughly 
cleaned. 


Solution Cleaning 


The use of inhibited acid has been 
described and discussed at length 
previously. Sun Oil has found that 
the use of this technique is most 
advantageous on the water side of 
coolers. It should be noted that in 
at least one instance, the fouling ma~ 
terial was only partly soluble in the 
acid. The solution of this portion, 
apparently acting as a binder, per- 
mitted the remainder to be flushed 
out by the circulation of the acidic 
solution. 

An alkaline solution was used to 
clean certain exchangers im a SO6l- 
vent refining unit, with the resiits 
shown in Table 1. An abnormally 
high circulation rate is believed to 
have assisted the cleaning in this 
case. In addition no steaming was 
used prior to cleaning. 

A second example of the efficacy 
of dissolving a binder in the fouling 
material is given by a set of gas 
oil-crude exchangers in a catalytic 
cracking unit, which were fouling 
rapidly on the crude side. Steaming 
out had proven unsatisfactory to re- 
move the fouling material which was 
approximately 70% salt, with bal- 
ance insoluble organic and inorganic 
material. Circulation of boiling water 
at a very low rate produced the re- 
sults shown in Table 1. 

The use of an emulsifying oil, avail- 
able in our refinery, is applicable 
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where the fouling material is (a) 
completely soluble in the oil or (b) 
can be held in suspension in the oil, 
and thus removed from the equip- 
ment. 

This method was primarily devel- 
oped for the cleaning of the oil 
(shell) side of absorption oil coolers. 
The fouling material was an emul- 
sion with a grease-like consistency, 
composed of water, oil, resins and 
inorganic solids. The use of heat or 
solvents broke this emulsion, allow- 
ing the resins and inorganic solids 
to settle out behind the baffles where 
they could not be removed by flush- 
ing with water or high or low vis- 
cosity oils. Experience indicated that 
the presence of these solids acceler- 
ated the formation of the emulsion 
after cleaning. Hence a method to 
remove both the emulsion and the 
solids was required. Experiment indi- 
cated that mixing concentrated emul- 
sifying oil (i.e. without dilution with 
water) with the fouling emulsion 
and then heating to obtain the de- 
sired fluidity, would permit these ob- 
jectives to be attained. 


After isolation of the equipment, 
the oil (shell) side was filled with 
emulsifying oil. The oil was heated 
to approximately 150° F. and cir- 
culated until there was no change in 
the appearance of material entering 
the circulating tank. Circulation was 
then stopped and the contents of 
the shell heated until a pressure of 
50 psig. was reached. The contents 
of the shell were then blown through 
the drain valve into the circulating 
tank. After washing with water, 
the unit was drained and returned 
to service. The improvement is in- 
dicated in Table 1. 


Substantially the same procedure 
was followed in cleaning the feed 
bottoms exchangers on a light gaso- 
line distillation tower, with the re- 
sult shown in Table 1. 

When the various “in-place” meth- 
ods prove to be inadequate, resort 
must be made to the mechanical 
methods which include: 


structive material from the tubes. 

3) Sand Blasting. 

All of the above methods require 
that the exchanger be at least par- 
tially dismantled for cleaning, as dis- 
tinct from the “in-place” methods, 
where any dismantling is for inspec- 
tion purposes only. 

The selection of the method de- 
pends on the nature of the fouling 
material. It should be noted that 
it is decidedly advantageous to steam 
both the tube and shell sides for as 
long as time will permit, prior to 
mechanical cleaning. This steaming 
removes the tarry or oily components 
of the fouling material, thus increas- 
ing the effectiveness of a given clean- 
ing method. 

The discussion below is confined 
to cleaning the tube side of tubular 
heat exchangers. 


The general method of lancing em- 
ploys a relatively small high velocity 
jet of steam or air and occasionally 
water. It is applicable only when a) 
a low percentage of the tubes are 
completely plugged, b) the fouling 
material is not tightly bound to the 
tubes, and c) the fouling agent is 
not of a gummy or tarry nature. 


Drilling and rodding consist of 
forcing a closely fitting rotating drill 
or a closely fitting rod through the 
tube. These methods are used when 
a) a high percentage of the tubes 
are completely plugged, b) prelimi- 
nary steaming leaves considerable 
tarry or gummy material in the 
tubes, or c) if the fouling material 
is tightly bound to the tubes (drilling 
only). 

These two methods have certain 
serious disadvantages which are com- 
mon to any method, e.g. wire brush- 
ing, which in essence scrapes the 
fouling material from the surface. 
These disadvantages include: 

1) Excessive down-time and labor 
costs. 

2) Frequently a necessity for re- 
moving the tube bundle before it 
can be cleaned. 





1) Lancing with air, steam or 3) Metal loss as a result of clean- 
water. ing is excessive and/or unevenly dis- 
2) Drilling or “rodding” the ob- tributed. Scoring of the tubes, which 
TABLE 1—Results of “In-Place’” Cleaning of Heat Exchangers 
Solvent 
Refining Gas Oil Abs. Gasoline 
Unit Crude Oil Feed-Btms 
Exchrs. Exchrs. Exchrs. Exchrs. 
Example A B Cc D 
Cold End Temp. Difference °F. 
Before Cleaning ........cccesee 185 46 40 
I is cs nae cles bane 146 2 12 
Rae eeae ee 5 30 
Hot End Temp. Difference °F. 
ID osc ks ccavicsces 155 115 91 
i os os aed arate 94 91 75 
Design eh hee wii os twee ok & 38 35 
Overall Coefficient Btu/H12/Ft?/°F. 
es 13.5 16 7.2 36.4 
TE sivepetcescearess 37.0 46 30.2 51.1 
Design SbAbaeehhs Sewedeee onl 42.5 es 35 60 
Pressure Drop, psi 
SN in ckcc cess cccaaa 90 
pe SS pres ca etcacnékave 20 
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sometimes occurs, seems to acceler- 
ate the fouling rate. 

4) Small amounts of the fouling 
agent are left on the tube surface, 
which act as nuclei for the rapid 
build-up of the fouling agent. 


Sand blasting can be used to clean 
the inside of either steel or admiral- 
ty tubes when the fouling material 
is-not removable by any of the pre- 
viously discussed methods. Such foul- 
ing material is, in most cases, com- 
posed of mixtures of tars, resins, in- 
organic solids, and carbon. Its phys- 
ical and chemical nature is such 
that an insufficient amount will dis- 
solve in any of the solvents or solu- 
tions outlined above to permit the 
scale to be removed. 


The procedure which has been fol- 
lowed successfully, with no measur- 
able metal loss, is as follows: 


1) After isolation and draining of 
the exchanger, it is steamed for at 
least six hours, and longer if pos- 
sible, to vaporize, or solidify any 
oily, tarry, or gummy materials. 
Otherwise, the sand will tend to stick 
to the surface, thus reducing its ef- 
fectiveness. 


2) The exchanger is opened, and 
any plugged or partially plugged 
tubes are opened by lancing, drilling 
or rodding. To effectively use the 
sandblast an opening through the 
entire tube length, large enough to 
allow free passage of sand, is re- 
quired. In general, the harder or 
more brittle the scale, the smaller 
may be the opening. 

3) Sand blast the tubes. It has been 
found that ordinary labor, with rea- 
sonable care, can satisfactorily per- 
form this operation without special 
equipment. 

4) Excess sand is blown from the 
tubes, the tubes inspected, and the 
unit closed and returned to service. 

It should be emphasized that we 
have not found a measurable metal 
loss in a sandblasted tube. Sand- 
blasted tubes have been removed 
from bundles, split longitudinally and 
found to have a wall thickness over 
their entire length which was within 
normal manufacturing tolerances. 


It is our opinion that the heat 
transfer in a sand blasted tube equals 
that for a new tube. In addition 
qualitative, and scanty quantitative 
data indicate very definitely that, in 
many cases, the fouling rate is less 
for a sand blasted tube than for 
one cleaned by more conventional 
mechanical methods. 


In our opinion, sandblasting as a 
supplementary procedure, should be 
considered when rodding, drilling, etc. 
are the primary cleaning methods re- 
quired. 


Note: The use of emulsifying oil as 
a cleaning agent for tubular equip- 
ment is covered by an application for 
U. 8. letters patent. 
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Stop razing the roof 
because of 
Sour crude corrosion 


PUT ON AN 


ALUMINUM 
ROOF 
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Make tank roofs last 3 times as long. Install 
a roof system of Alcoa Aluminum Plates and 
Girders. Save the expense and inconvenience 
of draining tanks to replace rusted-out heavy- 
metal roofs. Aluminum has high resistance to 
attack by sour crude fumes and water vapor 
that collects under tank roofs. 

The naturally bright aluminum surfaces stay 
bright even after years of exposure to weather 
and refinery fumes, give you extra savings by 
reflecting sunlight. Aluminum is easy to fabri- 
cate, easy to erect because of its light weight. 

Whether you’re replacing roofs or ordering 
new tanks, specify Alcoa Aluminum for the 
roofs. For engineering advice and data, 
call your local Alcoa Sales Office. Or write 
to ALUMINUM COMPANY OF AMERICA, 1784 
Gulf Building, Pittsburgh 19, Pennsylvania. 


E 
© Vears of serv!® 
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| For insulating refrigerating equipment, tanks, vessels, 
and pipes operating at temperatures to 400° below zero 


OR MORE THAN 75 YEARS, insula- 

tions by Johns-Manville have kept 
pace with the scientific and engineer- 
ing advancements of industry. Now 
the Johns-Manville Research Labora- 
tory has developed Zerolite*,’an 
entirely new inorganic refrigeration 
insulation. 


Zerolite is recommended for use in 
industrial locations where the fire prob- 
lem is particularly dominant and where 
solvent fumes may cause costly deteriora- 
tion of the insulation. It is recommended 
for use where a dependable insulation 
with low heat conductivity is important 
in keeping a system operating econom- 
ically at constant low temperatures. 

Zerolite is easily worked, easily ap- 
plied, and comes in sheets, lagging, and 
pipe insulation form, in a wide variety 
of sizes and thicknesses. 


ZEROLITE SHEETS AND LAGGING 


Zerolite sheets and lagging are made 
from mineral wool and a resin binder. 
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A special J-M process disperses the resin 
binder over the mineral wool fibers, re- 
sulting in an insulation with exceptional 
moisture resistance. 


ZEROLITE PIPE INSULATION 


Zerolite pipe insulation is manufactured 
from the same materials as the sheets and 
lagging, but is further provided with an 
asphalt-saturated jacket that protects both 
longitudinal joints. The jacket reduces 
the need for seam-filling compounds and 
shortens application time because on 
smaller size lines complete sections can 
be applied as units. Zerolite Pipe Insu- 
lation is furnished with all accessories 
required for application. 


APPLICATION SERVICE 


In probably no other field is correct ap- 
plication of insulation so important to 
satisfactory performance as it is in re- 
frigeration work. Johns-Manville Insula- 
tion Application Units are staffed with in- 
sulation engineers and skilled mechanics 
trained in the correct application of insu- 











Applying fire-resistant sheets of Zerolite 
Insulation on oil storage tank. 


lating materials for refrigeration service. 
These contract firms are ready to help you 
solve your insulation engineering and 
application problems regardless of the 
size or type of the job. 

For further information about Johns- 
Manville Zerolite write Johns-Manville, 
Box 290, New York 16, N. Y. 

*Reg. U. S. Pat. Off. 
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ZEROLITE SHEETS and LAGGING 

@ Walls, floors and ceilings— 
refrigerated rooms 

@ Cold distillate storage 


@ Cold reactors 


TABLE OF PROPERTIES 























e Settling tanks and vessels ——— Compression, Water absorp- Moisture 
ngth, in. (load, 500 tion percent by ab — 
e@ Chillers and exchangers Ib. per i. per sa. ft) sorption in 
sq. ft. Aten volume (sub- air (75 percent 
e Filters merged 24 hr.) relative hu- 
midity, 96 hr.) 
300. 0.030 2.0 0.0 
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THE SAVING IN GROUND SPACE IS OBVIOUS! 


id you ever try to cramp ad- 

ditional equipment into the 
confines of an existing refinery, or 
plan the layout of equipment fora 
new plant...if you did, you know 
the importance of every square 
foot of ground space. 


Compare the ground space re- 
quired for a box-type furnace 
(including the necessary space for 
tube-pulling, stack and platforms) 
with that of a Petro-Chem Iso-Flow 
Furnace of identical capacity. The 


net saving of space is considerable. 


The vertical design of the Iso-Flow Fur- 
nace eliminates the need of ground 
space for platforms, stack and tube- 
pulling. 

Petro-Chem Iso-Flow Furnaces require a 
minimum of ground space and are un- 
limited in size, capacity and duty. 
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Bell Writes Needed New Volume 
On Oil Shales and Shale Oils 


Oil Shales and Shale Oils, by H.-S. 
Bell; 5% x 9 in., 165 pages, indexed, 
illustrated, stiff cloth binding, $4.00. 

At this time, when sources of pe- 
troleum hydrocarbons are being ex- 
plored, studied, and investigated from 
every angle and in every phase both 
by the federal government and by 
private industry, Oil Shale and Shale 
Oils, which treats with one of the 
more important sources, is indeed a 
welcome book to the petroleum tech- 
nologist. 


Completed late this past summer, 
the book presents existing informa- 
tion on the methods and economies 
of producing oil from shale. The oil 
shale sources of the entire world are 
discussed, including data fast becom- 
ing obscured behind Russia’s “Iron 
Curtain.” Topics covered in the nine 
chapters include geographical dis- 
tribution and history of exploitation, 
characteristics of shale and _ shale 
oils, open-cut and underground min- 
ing methods, safety, preparation of 
shale rock, retorting, refining, and 
economics. 


Author Bell is well-known for his 
American Petroleum Refining. He is 
a member of the American Society 
of Mechanical Engineers, American 
Institute of Mining and Metallurgical 
Engineers and the American Petro- 
leum Institute. 


Heat Conduction Text Has Value 
For Engineering Applications 


Heat Conduction, with Engineering and 
Geological Applications, by L. R. Inger- 
soll, O. J. Zobel, and A. C. Ingersoll; 6 
x 9 in., 290 pages, stiff cloth binding, il- 
lustrated, indexed, $4.00. 

A number of chapters in Heat Con- 
duction should be of value to refinery 
equipment engineers. As the title of 
the book indicates, it discusses the 
theoretical calculations and methods 
involved in heat conduction as applied 
to a variety of specific applications. 
Noteworthy among these are furnace 
walls and furnace insulation, covered 
steam pipes, gas-turbine cooling, elec- 
tric welding, heat losses in cylindri- 
cal tanks, and the like. In the main, 
however, the book deals in problems 
not particularly related to the petrol- 
eum industry. 

A feature of particular interest to 
those whose interests are practical 
is a chapter presenting graphical and 
approximate methods for solving 
practical heat conduction problems 
and involving only simpler mathemat- 
ics. For intelligent reading of the 
volume on the whole, however, a 
reasonable knowledge of the calculus 
is a prerequisite. 

The book is a successor to, and a 
revision of, an earlier text, Theory 
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Copies of all books reviewed here 
may be ordered from the Reader’s Serv- 
ice Department, Petroleum Processing, 
1213 West Third St., Cleveland 13, for 
the price listed, postpaid, unless indi- 
cated otherwise. Ohio purchasers please 
add 3% tax 











of Heat Conduction, by Ingersoll and 
Zobel. Two of the collaborating au- 
thors of the present volume are as- 
sociated with the University of Wis- 
consin: Leonard R. Ingersoll is pro- 
fessor of physics and Alfred C. In- 
gersoll is instructor in civil engineer- 
ing. The third author, Otto J. Zobel, 
is a member of the technical staff of 
the Bell Telephone Laboratories, Inc., 
New York. 


Tractor Fuels Forum Covered 
In New A.S.T.M. Publication 


Forum on Tractor Fuels; American 
Society for Testing Materials Special 
Technical Publication No. 82; 6 x 9 in., 
43 pages, heavy paper cover, $1.00 (To 
ASTM members, 75c). 


This new ASTM publication con- 
tains the papers and discussions pre- 
sented at a Forum on Tractor Fuels 
sponsored by Technical Committee L 
on Tractor Fuels of ASTM Commit- 
tee D-2 on Petroleum Products and 





MEETINGS 
. - - for the Oil Man 











DECEMBER 
9, Chemical Market Research Assn., Toronto, 
Canada. 
12-13, American Chemical Society, 3rd South- 
western Regional Meeting, Houston. 


29-30, American Chemical Society, Division of 
Industrial and Engineering Chemistry, Sym- 
posium on Heat Transmission, Chicago. 


JANUARY, 1949 


10-14, Society of Automotive Engineers, An- 
nual Meeting and Engineering Display, Book- 
Cadillac Hotel, Detroit. 


FEBRUARY, 1949 


10, Chemical Market Research Assn., Biltmore 
Hotel, New York. 

28-Mar. 4, American Society for Testing Ma- 
terials, Spring Meeting and Committee Week, 
Hotel Edgewater Beach, Chicago. 


MARCH, 1949 


28-April 1, Petroleum Division 
Chemical Society, San Francisco. 


American 


APRIL, 1949 
4-7, Kefining Division, American Petroleum 
Institute, Shamrock Hotel, Houston. 


13-15, National Petroleum Assn., Hotel Cleve- 
land, Cleveland, 


Lubricants, and held in Chicago, Jan- 
uary 9, 1948. 


Subjects covered are: “Tractor 
Statistics as Related to the Farmer,” 
“The Farmers’ Interest in Tractor 
Fuels,” “A Review of Tractor Re- 
quirements as Related to Fuels,” 
“The Complexity of Tractor Fuels 
and Taxation,” and “The Effect of 
State Tax Regulation and State Spe- 
cifications on Tractor Fuels from the 
Petroleum Industry Viewpoint.” 


List of Films on Training 
Is Compiled by the A.P.I. 


A Catalogue of Films Applicable to Pe- 
troleum Refinery Training, ist Edition; 
8 x 10% in., 200 pages, heavy paper bind- 
ing, $3.00. 

This compilation by the American 
Petroleum Institute’s Division of Re- 
fining of all available films suitable 
for training in refining operations 
lists some 1300 films. Each listing 
gives the title, description, a short 
review, and the source and terms of 
availability of each film. Films are 
grouped by subject. A subject in- 
dex, alphabetical index, source in- 
dex, and glossary of terms and ab- 
breviations are most helpful’ In ad- 
dition, a list of film libraries is in- 
cluded. 


The book was published as a re- 
sult of considerable demand by the 
industry and made possible through 
voluntary donations from throughout 
the industry during 1947. The cata- 
logue does not attempt to evaluate 
or recommend films. 


ASM Publishes First Revision 
Of Metals Handbook since 1939 


Metals Handbook, 1948 Edition, edited 
by Taylor Lyman; 8 x 10 in., 1444 pages, 
stiff cloth binding, indexed, illustrated, 
published by the American Society for 
Metals, $15.00. 


The first revision of the Metals 
Handbook since 1939, this new edi- 
tion brings together in reference 
form a considerable amount of in- 
formation on metals held in abey- 
ance during the war years. 


It is divided into four sections: 
general, including summaries. of 
wear, oxidation, stress corrosion, and 
service failures; ferrous metals, cov- 
ering manufacture, fabrication, struc- 
tural properties, welding, heat treat- 
ing, etc.; nonferrous metals, includ- 
ing for the first time data on corro- 
sion among other properties; and 
constitution of alloys, including an 
extensive collection of alloy phase 
diagrams. 

The book is about 40% larger than 
the previous edition, and has an ex- 
cellent, easy-to-use index with as lit- 
tle cross-referencing as was practi- 
cal. 
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Patent Trends in Petroleum Refining 


By PETER J. GAYLOR 


Patent Attorney and Editor “The. Technical Survey” 








Fluid Catalyst Technique 
Applied to Hydroforming 


YDROFORMING IS DEFINED 

as a catalytic operation carried 
out in presence of a reforming cata- 
lyst, such as a Group VI oxide sup- 
ported on active alumina, and in the 
presence of added hydrogen, the prin- 
cipal chemical reaction being one in 
which dehydrogenation of hydrocar- 
bons takes place, but is also accom- 
panied by certain other reactions 
such as isomerization, polymeriza- 
tion, and the like. 


Until recently, all catalysts used 
in hydroforming have been subject 
to oxidation and reduction. Hydro- 
forming is a cyclic process, that is, 
the catalyst is alternately used for 
reaction, then regenerated. The re- 
sult is that the catalyst is oxidized 
during regeneration and reduced dur- 
ing the reaction period (actually dur- 
ing the purging with hydrogen-con- 
taining recycle gas just preceding 
each reaction period). This is evi- 
dently the result of oxidation and re- 
duction of the activating metal oxide. 
For example, in the case of a mo- 
lybdenum oxide-alumina catalyst the 
reaction that takes place may be 
represented as follows: 


MoO, + H, > H,O + MoO, 
(during hydroforming) 
and 
MoO, + %0, — MoO, 


(during regeneration) 


Actually, the reactions may be 
somewhat more involved than shown. 
One result of this alternate oxida- 
tion and reduction is that air is re- 
quired during the regeneration over 
and above that used up in burning 
coke formed during the reforming 
phase. In the case of a typical mo- 
lybdenum oxide-alumina catalyst this 
additional amount of air is 50-100 cu. 
ft. per cubic foot of catalyst. In the 
case of certain chromium oxide-alu- 
mina catalysts tested, the excess air 


amounts to 175 cu. ft. per cubic foot . 


when the catalyst is freshly prepared 
and 40-50 after use. The molybdenum 
oxide type catalysts are generally 
used in hydroforming and we shall 
confine the remaining discussion to 
this kind for purposes of illustrating. 
The amount of air required in excess 
of that required for burning coke 
over a given period of time will de- 
pend on the length of cycle employed. 
The more frequently the catalyst is 
regenerated, the more excess air will 
be required. If a typical cycle length 
and feed rate, 8 hrs. (4 hrs. reaction 
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and 4 hrs. purging and regeneration), 
is used and the feed rate is 0.65 vol- 
umes of feed per volume of catalyst 
per hour, it is found that the 50-100 
cu. ft. of air per cubic foot of cat- 
alyst is equivalent to the air needed 
to burn 0.2-0.4 wt. % carbon (as 
coke) based on feed. It is readily 
seen that if the reaction period is 
decreased, this coke equivalent of the 
excess air in terms of feed stock in- 
creases because less oil is fed per 
reaction period. For example, de- 
creasing the reaction period from 
4 hrs. to 1 hr. would increase the 
coke equivalent of the excess air re- 
quired to 0.9 to 1.8 wt. % on feed. 
This is very appreciable in compari- 
son with the 0.1-0.3 actual wt. % 
coke ordinarily formed when operat- 
ing to make toluene from a feed con- 
taining methylcyclohexane. Under 
more severe conditions actual coke 
may amount to as much as 2.0-3.0 
wt. % on feed, however. 

In U.S. Patent 2,447,043, Standard 
Oil Development Co. discloses a fluid 
catalyst hydroforming technique em- 
ploying a catalyst containing an al- 
kaline earth oxide such as calcium 
oxide. By the inclusion of this oxide 
in the molybdenum oxide-alumina 
catalyst in approximately 1:1 mole 
ratio of calcium to molybdenum, the 


alternate oxidation and reduction is 
essentially eliminated, which factor 
is the one making fluid operation 
possible, since otherwise the coke 
equivalent of the excess air required 
would be from 11-22 wt. %, based on 
the feed. 

Since the new type catalyst is not 
reduced, it is not necessary to re- 
oxidize it during regeneration. A 
spinel type compound, such as zinc 
aluminate (or zinc spinel) is also 
preferred as the catalyst support or 
carrier, and this material increases 
the cyclicizing action of the catalyst 
so that not only are naphthenes in 
the feed converted to aromatics, but 
also paraffins are cyclized or aro- 
matized and converted to aromatics. 

Fig. 1 illustrates the manner in 
which the process is carried out. 
Powdered catalyst composed of 10% 
by weight of molybdenum oxide, and 
about 4% by weight of calcium ox- 
ide (chemically combined with the 
molybdenum oxide), and the balance 
(86%) being active alumina, the cat- 
alyst having a particle size of 20-30 
microns, is withdrawn from storage 
hopper 1 and discharged into stand- 
pipe 3 which carries a number of 
taps 5 by means of which a gaseous 
material is injected for the purpose 
of fluidizing the down-flowing pow- 





Greases 
os 
—_ FRACTIONA 


NG 





L 






' 






re) > 
Feeo 
Inver 
WEA 








Con 


30 

















a2 


EACTION 
VESSEL 


REGENERA 


FInisHinG 
UNIT 






















TOLUENE 


ONVEYOR 














Fig. 1—Flow diagram of fluidized technique as applied to hydroforming by 


Standard Oil Development Co. (U. S. Patent 2,447,043) 
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dered catalyst, the flow of catalyst 
being controlled by valve 10. 

\ naphtha fraction which is to be 
converted to toluene, containing 60- 
70‘ naphthenes, boiling in the range 
200-240° F., is introduced through 
line 20 into fired coil 25 where it is 
heated to a temperature of 500° F. 
and discharged into bend 12 of stand- 
pipe 3. Hydrogen is also introduced 
through line 21, heated in separate 
coil 22 and discharged into line 30. 

The fluidized mass is discharged 
from the standpipe into reactor 35 at 
a superficial gas velocity of 1.5-3 ft./ 
sec. whereupon there is formed with- 
in the reactor a dense, fluidized mass 
having the flow characteristics and 
static pressure of a fluid, like water, 
weighing 15-40 lbs./cu. ft. The react- 
ants pass through disengaging cham- 
ber 40 where vapor velocity is re- 
duced to 0.5 ft./sec., thus settling out 
most of the catalyst, and thence with- 
drawn overhead into fractionator 42 
to separate a toluene fraction, which 
may be solvent treated, finished and 
stored. 


Spent catalyst is withdrawn from 
the bottom of reactor 35 and mixed 
with air from line 52 in mixer 50 
and passed into regenerator 60 in 
the fluidized state, and the regen- 
erated catalyst is removed by con- 
veyor 100 and returned to storage 
hopper 1 for reuse. 


Regeneration of Spent Caustic 


N THE WELL KNOWN method 

of regenerating caustic soda used 
for extracting mercaptans from gas- 
oline, the spent soda is blown with 
air in presence of a catalyst (tannic 
acid) converting the mercaptans to 
disulfides which float on the surface 
and which may be removed readily. 
Such processes have been discussed 
in the literature. (1) 


In its U. S. Patent 2,369,771, is- 
sued three years ago, Pure Oil Co. 
covered this type of regeneration in 
presence of an aromatic compound 
containing only three hydroxyl 
groups, all of which are attached to 
a single benzene ring in positions im- 
mediately adjacent to each other. 
Tannic acid possesses the formula: 


H H H 
0 0 H O 
C=C o e¢ 
HC ‘c-0-C-C JCOH 
c—C c—C 
| H H O 
O=C H 
O 
H 


\lthough it does contain three hy- 
droxyl groups attached to a single 
benzene ring, in positions adjacent 
to each other, it will be observed that 
the compound has more than three 
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hydroxyl groups. Hence, the patent 
does not cover tannic acid, and, as 
far as is known, there is no issued 
patent covering it. 

However, the material is appar- 
ently expensive and searches are in 
progress to find cheaper substitute 
oxidation catalysts. 

One recent patent issued to Pure 
Oil Co. covers certain hydroxy aro- 
matic compounds such as 2,5 and 
3,4 dihydroxy diphenyls as oxidation 
accelerators for this purpose. 


References 


(1) Birch & Norris, J. Soc. Chem. Ind., 1925, 
p. 898. O’Donnell, Oil é Gas J. 7/1/44. 
LaCroix, Oil é@ Gas J. 2/10/44. U.S. 2,- 
373,004 (Pure Oil). U.S. 2,237,467 (Stand. 
Oil Dev.). U.S. 2,263,043 (Tide Water 
Assoc. Oil). 


Other Recent Patents 


Below are presented brief reviews 
of other process and product pat- 
ents recently issued and of in- 
terest to petroleum processors. 


Process for solvent extraction with 
acetone of butanes and butenes from 
a mixture containing these and high- 
er boiling hydrocarbons. U.S. 2,449,- 
610; John D. Long to Standard Oil 
Development Co. 


Improvement in process for making 
solid polymer dispersed in _ liquid 
which comprises a continuous screen- 
ing immediately after the reaction. 
U.S. 2,450,547 to Peter J. Gaylor. 


Sulfonation of alkyl aromatic hy- 
drocarbons, separating preferentially 
water-soluble alkyl aromatic sulfonic 
acids and further sulfonating the 
residue to produce preferentially oil- 
soluble alkyl aromatic sulfonic acids. 
U.S. 2,450,585; Edmond L. d’Ouville 
and Donald E. Burney to Standard 
Oil Co. (Indiana). 


Continuous process for producing 
hydrogen by contacting steam with 
a fluidized mass of a solid metalli- 
ferous reducing agent. U.S. 2,449 - 
635; Frank T. Barr to Standard Cat- 
alytic Co. 


Isomerization of normal butane to 
isobutane which includes passing the 
resulting stream from the hydrogen 
chloride-anhydrous aluminum chlo- 
ride reaction through a bed of acti- 
vated charcoal to produce further 
amounts of isobutane. U.S. 2,450,764; 
Charles O. Meyers to Phillips Pe- 
troleum Co. 


Process for separating aromatics 
from a hydrocarbon mixture in the 
boiling range of gasoline and kero- 
sine, by liquid cyclic adsorbing, using 
activated carbon. U.S. 2,449,402; 
Moses Robert Lipkin and Alfred E. 
Hirschler to Sun Oil Co. 


Improvement for suppressing foam- 
ing in furfural solvent extraction by 
adding beeswax in amount in excess 
of its solubility in the furfural. U.S. 
2,449,427. George Thodos and Charles 
F. Weinaug, to Phillips Petroleum Co. 


Process for distilling oil from shale 
by continuous cycle method, using 
two or more reaction vessels, . by 
feeding fine raw shale into fluidized 
mass of spent shale with a heat con- 
tent effective for the distillation. U.S. 
2,449,615; Edward B. Peck to Stand- 
ard Oil Development Co. 


Synthesis of hydrocarbons from 
hydrogen and carbon monoxide, in a 
series of reaction zones of ascending 
temperatures, with catalysts selected 
from cobalt, cobalt-thoria, nickel- 
thoria and iron group. U.S. 2,450,- 
500; Alfred Clark to Phillips Pe- 
troleum Co. 


Desulfurizing a non-viscous, aro- 
matic hydrocarbon oil with a solvent 
of liquid anhydrous HF, the raffinate 
phase comprising the aromatic con- 
stituents substantially free from sul- 
fur. U.S. 2,450,588; Bernard L. Ever- 
ing, Arthur P. Lien and James M. 
Page, Jr., to Standard Oil Co. (In- 
diana). 

Valve lubricant for use in HCL or 
HF service consisting of a chlorinated 
paraffin wax and a thickening agent 
of graphite and asbestos. U.S. 2,- 
449,689; Paul H. Carnell to Phillips 
Petroleum Co. 


In HF alkylation, azeotropic extrac- 
tion of free HF from the effluent; 
fractionation, defluorination, dehy- 
dration steps for separation of 
fluorine-free higher boiling material, 
which is rerun to secure fraction ir 
the motor fuel boiling range. U-S. 
2,450,038; Frederick E. Frey to Phil- 
lips Petroleum Co. 


Isomerization by contacting bu- 
tene-1 vapor and anhydrous HF to 
effect conversion of butene-1 to bu- 
tene-2 in the absence of polymeriza- 
tion and without substantial change 
in the carbon skeleton of the butene-1 
molecule. U.S. 2,450,039; Frederick 
E. Frey to Phillips Petroleum Co. 


Lube oil oxidation inhibitor com- 
prising a phosphorus. and sulfur-con- 
taining reaction product obtained by 
reacting an alkyl halide and a phos- 
phorus sulfide in the presence of a 
Friedel-Crafts catalyst. U.S. 2,449,- 
933; John J. Giammaria to Socony- 
Vacuum Oil Co., Inc. 


Lube oil stability improver consist- 
ing of a reaction product of phos- 
phorous pentasulfide. U.S. 2,450,405; 
Henry G. Berger, Thomas T. Noland 
and Everett W. Fuller to Socony- 
Vacuum Oil Co., Inc. 


Foam-inhibiting additive consisting 
of a liquid non-volatile polymer of a 
chloro-fluoro substituted olefin of 2 
to 10 carbon atoms. U.S. 2,449,631; 
John C. Zimmer and Raphael Rosen 
to Standard Oil Development Co. 


Catalytic contact process in which 
the fluid reactants are introduced in- 
to lower portion of vessel containing 
solid catalyst slurry with sufficient 
force to cause turbulence of the slur- 
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ry; after settling of the slurry reac- 
tion products are withdrawn from 
upper part of vessel. U.S. 2,450,174; 
William W. Weinrich, Clark A. Hol- 
loway, Jr. and William S. Bonnell, 
to Gulf Research & Development Co. 


Catalytic cracking process compris- 
ing bringing the heavy fraction of 
hydrocarbons and spent catalyst from 
the reaction into contact with a 
heated inert gas in a stripping zone, 
to strip the residual hydrocarbons 
from said heavy fraction. U.S. 2,- 
449,617; Nick P. Peet to Standard Oil 
Development Co. 


Synthesis of hydrocarbons by con-- 
tacting synthesis gas containing es- 
sentially carbon oxide and hydrogen 
with a catalyst mass containing a 
metal of the iron group with a minor 
proportion on tellurium alloyed there- 
with. U.S. 2,449,775; Wealtha Eloise 
Hendriksen to Hydrocarbon Research, 
Inc. 


Solvent extraction of unsaturated 
hydrocarbons by contacting a hydro- 
carbon mixture with a solution of a 
silver salt of a sulfonated aromatic 
compound in phenol and material 
from the group consisting of water 
and ethylene glycol. U.S. 2,449,793; 
Mott Souders, Jr. and Frederic A. 
French to Shell Development Co. 


Multiple-stage regeneration of 
spent catalyst by passing through a 
series of regeneration vessels with 
successively lower pressures and 
higher temperatures. U.S. 2,449,622; 
Bruno E. Roetheli to Standard Oil 
Development Co. 


Combination desulfurization-crack- 
ing process by supplying solid crack- 
ing catalyst and _ sulfur-containing 
hydrocarbon first to desulfurization 
zone, then to cracking Zone, with- 
drawing catalyst from latter for re- 
generation. U.S. 2,450,724; Henry W. 
Grote to Universal Oil Products Co. 


Process for blown asphalts com- 
prising air-blowing a high molecular 
weight hydrocarbon in the presence 
of a phosphorus catalyst stable at 
the required temperature. U.S. 2,- 
450,756; Arnold John Hoiberg to Lion 
Oil Co. 


Suppressing corrosion in ferrous 
alloy vessel by maintaining car- 
boxylic acid vapor in hydrocarbon 
feed stock during a high-temperature, 
non-catalytic reaction. U.S. 2,449,585; 
Elza Q. Camp to Standard Oil Devel- 
opment Co. 


Vacuum filtration of solidifiable 
Substances from fatty oils in the 
presence of a solvent liquid by means 
of a rotating drum filter. U.S. 2,- 
450,235; William P. Gee to The 
Texaco Development Corp. 


Hydrogenation catalyst consisting 
oi an HF acid-treated bentonitic clay 
impregnated with metallic nickel. 
U.S. 2,450,316-17; Alexis Voorhies, 
Jr. and William E. Spicer to Standard 
Oil Development Co. 
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EQUIPMENT PATENT REVIEW 





New Design Solves Seal Problem 
In Cracking Unit Surge Hopper 


In addition to the method for obtaining a gas-seal in the surge hop- 
per of a moving bed catalytic cracking unit described below, this month’s 
review of new and improved devices used in petroleum processing and 
handling operations on which patents have been issued recently includes: 


@ Reduce rotary pump friction by using needle rollers 


@ Dual-purpose fitting suits two types of pipe joints 


@ Flask heater uses convection heat to improve control 


@ Combination tower economic in lube oil manufacture 
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Fig. 1—Solid catalyst flow in space 23 

and pipe 25 form an effective gas 

seal in moving bed catalytic cracker 
(U.S. 2,451,924) 


WIDE AND RAPID fluctuations in the 
catalyst level in the surge hopper 
above the regenerator constitute a 
frequent and troublesome problem in 
the operation of moving bed catalytic 
cracking units because an effective 
gas seal cannot be maintained. One 
method for eliminating this problem 
is shown in Fig. 1. 

In operation, entrained catalyst 
particles are removed from the flue 
gas in separator 19 and pass down 
through line 21 and line 25 into the 
bed 30 of solid material in surge 
hopper 31, directly above the center 
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drain pipe 15, whence they join other 
solid material and enter the regen- 
erator 12. The main catalyst charge 
enters via feed pipe 28 and is di- 
rected downward over the upper end 
of annular space 23, keeping it filled 
with solid material. The overflow 
drops to the surface of bed 30. 


It has been found that by proper 
positioning of the inlet to pipe 25 di- 
rectly below the center of the dis- 
charge end of pipe 21, the solid ma- 
terial from pipe 21 will flow into pipe 
25 in preference to the material from 
space 23. The column of solid mate- 
rial in space 23 and that passing 
through pipe 25 and extending below 
the end of pipe 21 serve as constantly 
maintained gas seals between separa- 
tor 19 and surge chamber 13. 

U. S. 2,451,924, issued Oct. 19, 1948, 
to John A. Crowley, Jr., assignor to 
Socony-Vacuum Oil Co., Inc. 





Rotary Pump Friction Reduced 
By Series of Needle Rollers 


FRICTION BETWEEN rotors and hous- 
ing in rotary piston pumps for han- 
dling abrasive slurries and the like 
is a frequent cause of rapid wear 
which can be minimized considerably 
by employing a form of rolling con- 
tact in the pump design. The im- 


























Fig. 2—Needle rollers 27 stop friction 
in rotary pump (U.S. 2,451,603) 





proved design is explained in tie 
drawing in Fig. 2. 

Pump 1 comprises simply two in- 
termeshing conjugate rotors 13 and 
14. Conventional protection for the 
rotors against abrasion is provided 
by flexible bands 26, made of natural 
or synthetic rubber, plastic, or other 
material depending upon the nature 
of the fluid being pumped. 


Normally bands 26, being secured 
tightly to the rotors, would wear rap- 
idly. In this invention, however, they 
have been separated from the rotor 
surface by a series of small diame- 
ter needle rollers 27, constituting a 
means for reducing the friction. 


U. S. 2,451,603, issued Oct. 19, 1948, 
to Virgil D. Barker, Westfield, N. J. 





Combination Tower Is Economic 
In Lubricating Oil Manufacture 





Katiinale Mele Lion 
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Fig. 3—Distillation and extraction both 
take place in same lube oil tower 


(U.S. 2,451,433) 


REDUCED EQUIPMENT cost, decreased 
product losses, and improved product 
are claimed as advantages in a single 
extraction tower which combines 
both distillation and propane extrac- 
tion of topped residuum in the same 
vessel to produce lube oil, resins and 
asphalt. The unit is illustrated in 
Fig. 3. 

Gas oil-free residual stock enters 
at 14, together with a_ sufficient 
quantity of propane to reduce its vis- 
cosity. Asphalt which precipitates at 
this point is washed counter-curreni- 
ly by propane introduced at 18 be- 
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ro 


low section 20, packed with Raschig 
rings or similar packing. 

The solution of propane-deasphalted 
oil passes up through flue 26 and 
around a baffle arrangement and 
heater coils 28 where, because of 
close temperature control, the resins 
are precipitated out after dropping 
through another propane wash sec- 
tion 36. This same operation repeats 
at the next level above for the mid- 
dle oil cut and the raffinate overhead. 

U. S. 2,451,433, issued Oct. 12, 1948, 
to Hyman R. Davis, assignor to The 
Lummus Co., New York City. 





Flask Heater Uses Convection, 
Improves Temperature Control 


A 


\ 






































Fig. 4—Lack of heat conduction in 
flask heater permits even tempera- 


ture control (U.S. 2,450,981) 


CLOSE TEMPERATURE control with no 
superheating of the flask contents 
can be obtained in an electric flask 
heater in which the bowl is sur- 
rounded by an air space, thus heat- 
ing partially by air convection. The 
design is shown in Fig. 4. 

Element 17 is circular and flat, 
rather than following the contour of 
the flask-holding bowl 10. Residual 
heat both in the element and in the 
heater interior does not elevate ap- 
preciably the temperature of the 
flask contents after the current is 
turned off, because little heat can be 
transmitted by conduction, and the 
convection air holds little heat (hav- 
ing very low specific heat). Radiant 
heat transmission also stops. 

Superheating is avoided because it 
is difficult to transmit heat by con- 
vection directly to the vapor, the 
vapor being heated almost entirely 
by the liquid. The shape of the bowl 
provides an extra air space 28 be- 
tween the bottom of the flask and 
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the bottom of the bowl, which helps 
to prevent “bumping” from hot spots. 

U. S. 2,450,981, issued Oct. 12, 1948, 
to A. I. Newman, assignor to Preci- 
sion Scientific Co., Chicago. 





Dual Purpose Fitting Suitable 
For Two Types of Pipe Joints 


PIPE END MEMBERS which include 
both a groove and a thin butt-end 
will permit normally thin-walled pipe 
on which they are used to be con- 
nected by either conventional butt- 


welding or a clamp arrangement of 
the so-called “victaulic’” type. 

Partial cross sections of two pipe 
end fittings of the same design be- 
ing used for each kind of joint are 
illustrated in Fig. 5. The fittings 6 
are welded at point 7 to each pipe 5. 
In the upper view, the weld 12 can 
be made satisfactorily because of the 
relatively thin sections 9a, corre- 
sponding in effect to a typical bevel 
end. Necessary strength and spacing 
is provided by ring 10 in the channel 
formed by recesses 9. 

In the lower view, the split ring 
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Cunt RAL T ORS 


P. 0. BOX 218 SAPULPA, OKLAHOMA 
BRANCH OFFICE, FT. WORTH, TEXAS 


specialist in the field of steel tank erection, 
field fabrication, repairing and dismantling. 
The combination of skilled workmen, modern 
equipment, adequate facilities, and expert 
service assure more economical tank jobs of 
higher quality. 


In more than fifteen years of rendering 
expert tank service, Sapulpa Tank Company 
has acquired a broad knowledge of the many 
problems in tank construction and maintenance. 
Because of close supervision and efficient op- 
erations, we are able to effect greater econ- 
omy for our customers. 


Let a Sapulpa Tank representative discuss 
our service with you in conjunction with your 
next storage requirement. 
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BB,-+ ep P/V 


LT 
BB2 = Double rows of Ball Bearings 
EP = Effective Packing Element 


PV = Pressure or Vacuum Service 


LT = Low Torque under all conditions 


y Double 
Rows of Ball 
Bearings 


The CHIKSAN FORMULA 


MAY BE THE ANSWER TO Gowee PROBLEM 





Chiksan flexibility is so precisely engineered that the elements which provide 
for easy turning and perfect seal under pressure or vacuum can be stated in a 
few simple symbols. This streamlined design, expressed in precision manufac- 
ture, has won world-wide acceptance for Chiksan Ball-Bearing Swivel Joints 
wherever movement or rotation is required in pipe lines handling liquids, 
vapors and gases ... in aircraft... electronics... railroads . . . chemical and 
food processing plants . . . refineries . . . marine installations . . . open hearth 
furnaces and rolling mills . . . and hundreds of other applications. The new 
Chiksan Catalog illustrates and describes over 500 different Types, Styles and 
Sizes. Ask for catalog No. 48. 

REPRESENTATIVES IN PRINCIPAL CITIES 

OUR 20TH ANNIVERSARY 


CHIKSAN COMPANY 


AND SUBSIDIARY COMPANIES 


BREA, CALIFORNIA New York 7 


WELL EQUIPMENT MFG. CORP HOUSTON 1, TEXAS 
MID CONTINENT AREA 
CHIKSAN EXPORT CO. BREA, CALIFORNIA - NEW YORK 7 
EXCLUSIVE EXPORT REPRESENTATIVE 





BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 
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Equipment Patent Review 





clamp 13 is in place with its legs 
in grooves 8, and containing the hol 
low, rubber sealing ring 14 whic! 
comprises the victaulic joint. Ring 1: 
again is used to maintain prope: 
spacing and a fluid tight seal. 

U. S. 2,451,587, issued Oct. 19, 1948 
to Edward H. Taylor, assignor to 
Taylor Forge & Pipe Works, Cicero 
Til. 
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Fig. 5—Above, butt weld; below, 
clamp type joint, both using same 


pipe end fitting (U.S. 2,451,587) 





Other Recent Patents 


Space does not permit the com- 
plete review of all patents is- 
sued recently on equipment for 
the petroleum processing indus- 
try. Following, however, are brief 
abstracts of those with greatest 
interest: 


Continuous Specific Gravity recorder 
for hydrocarbons under actual condi- 
tions during processing which uses 
two floats, comparing the effects on 
each by the process fluid and a 
standard fluid. U. S. 2,451,036, is- 
sued Oct. 12, 1948, to J. R. Martin 
and F. B. Burrell, assignors to Stand- 
ard Oil Development Co., Baytown, 
Texas. 


Vacuum Storage Tank for storing li- 
quefied hydrocarbon gases at tem- 
peratures as low as 260° F., where 
the weight of the liquid is carried by 
a thin inner metal membrane not 
susceptible to heat or cold, such as 
nickel or Monel, and supported on in- 
sulating members connected to ordi- 
nary carbon steel outer shell, the 
annular space being evacuated. U. S. 
2,451,486, issued Oct. 19, 1948, to 
George T. Horton, assignor to Chi- 
cago Bridge & Iron Co., Chicago. 





How to Obtain Patents 


Readers may obtain copies of 
any U.S. patents from the Pat- 
ent Office at 25 cents each. Or- 
der by patent number from The 
Commissioner of Patents, Wash- 











ington 25, D. C. 
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1—Jet and Centrifugal Combined 


Combination of a centrifugal pump 
with a jet or ejector in one unit is 
provided in the “Industri-Jet’” Pump, 
which is said to be an economical, 
long life pump for relatively small 
capacities against high pressures. It 
is built in sizes 4% to 5 hp., capacities 
up to 35 gpm., for pressures up to 
190 psi., depending upon capacity. 
The pump is suitable for handling 
cold or hot water, kerosene, gasoline, 
alcohol, carbon tetrachloride and sim- 
ilar liquids in such industrial appli- 
cations as general water circulating 
service, condensate return, boiler feed, 
filter press service, and the like. 
Goulds Pumps, Inc. 








2—Paint Withstands 1500 F 


“Heatrem,” a new high-heat re- 
sisting aluminum paint, is made spe- 
cifically for use on exterior or in- 
terior metal surfaces where tempera- 
tures reach 1500° F., or for any wood, 
brick, or concrete surfaces exposed to 
extreme heat conditions, according 
to the manufacturer. The material 
is claimed to fuse with the metal 
surface to form a finish which is 
resistant to moisture, corrosion, acids, 
alkalis, and fumes. It will set up in 
four hours and dry completely over- 
night. Speco, Inc. 





3—Still for Semi-Micro Analysis 


Molecular distillation for semi-mi- 
cro analyses may be carried out on 
several samples simultaneously in a 
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new still now available for prompt 
shipment. Operating under high vac- 
uum to pressures as low as 1 x 10-5 
mm. of mercury, the stills are used 
to separate heat-sensitive substances 
of high molecular weight. Samples 
are loaded into each unit, which is 
then immersed in an oil bath with 
temperatures controlled through an 
electrical resistor. Distillate collects 
on the condenser, which is removed 
to obtain the fraction after each dis- 
tillation. Samples may range from 
a few milligrams to a gram in each 
still unit. Distillation Products, Inc. 





4—Six-way Valve for Water Treaters 


The Cochrane “Hydromatic” Single 
Control Valve, standard equipment 
now on the Cochrane line of Zeolite 
water softeners and pressure filters, 





Whats 


LETT 





is said to reduce the time required 
by the plant operator, and minimize 
faulty operation through error in 
manipulation. It is a_ six-position 
valve, with four normal operating 
and two standby positions. In Zeolite 
systems, the four positions provide 
separate control of backwash, re- 
generant feed, rinse, and service. In 
pressure filters, only three positions 
are essential in most cases; back- 
wash, rinse, and service. The fourth 
position permits actuating such de- 
vices as a filter agitator or a filter 
aid or pre-coat type of chemical feed. 
The valve is pilot-actuated, power 
for operation of the valve “members 
being provided by the raw water 
itself, resulting in smooth operation. 
It is available also for use in de- 
mineralizing systems or for ion ex- 
change systems in process applica- 
tions. Cochrane Corp. 








5—Large Impact Nut Setter 


Model “8U” is a new larger and 
heavier electric impact tool of the 
same general design as the previous- 
ly-announced Model 4U. With stand- 
ard accessories, it will run and remove 
nuts up to %-in. thread size; drive 
and remove studs; extract broken 
cap screws and studs; apply and re- 
move machine screws of all kinds; 
run wire brushes; drill brick, metal, 
and masonry; tap; and ream. It is 
12% in. long, ‘and weighs 9 lbs., 13 
oz., and is available for either 110 
or 220 v., AC or DC operation. In- 
gersoll-Rand Co. 


More “What's New!” Items, p. 1226 
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ARE METERS 
GIVING YOU 
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Excel-So "FE" Separa- 
tor/Filters Preserve 
Meter Accuracy and 
add years of life. 


Many companies large 
and small have elimi- 
nated practically all me- 
ter troubles by install- 
ing Excel-So Separa- 
tor/Filters at loading 
racks, marine terminals, 
airport and 
tank trucks to remove 
water and microscopic 
solids from: kerosene, 
gasoline, burning oils, 
butane, propane, and 


systems, 


other light products. 








Warner Lewis 


COMPAN Y 


BOX 3096P -TULSA, OKLAHOMA 


Please Send 

Me Additional 
Information Re: 

the EXCEL-SO “FE” 





Name 
Street a 
City ee 
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6—Bubbler Type Purge Meter 





The “Bubbler Type” purge meter 
is an adaptation of the standard 
“Flowrator” instrument that includes 
a built-in needle valve for close con- 
trol of purge rates. It is. designed 
for measurement of gas or liquid 
purge rates in familiar flow units, 
cu. ft./hr. of air, or gals./hr. of water, 
and covers the ranges generally ac- 
cepted as standard for bubbler in- 
stallations. The unit consists of a 
Pyrex or stainless steel ball-shaped 
float, a precision-bore Pyrex meter- 
ing tube, and a die-cast body. Fischer 
& Porter Co. 





7—Motor-driven Grease Worker 


The “Motor-Matic” grease working 
machine is a labor-saver when run- 
ning penetration tests in which the 
grease must be worked with 100,000 
strokes before the test; for example, 
in the Army-Navy test AN-G-15-a. 
Featuring interchangeable plunger 
plates, the grease worker conforms 
to both the Army-Navy test, which 
prescribes 270 1/16-in. holes, or the 
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ASTM-D217 specifications, which pre- 
scribe 51 %-in. holes. The plunger 
is operated by a %4-hp. electric motor 
with a gear reducer that drives the 
crank at approximately 60 strokes/ 
min., as required by ASTM. A coun- 
ter turns the machine off automa- 
tically at the end of the proper num- 
ber of strokes. The motor is fully- 
enclosed, with sealed lubrication. The 
Motor-Matic machine comes in a 
single unit, or a dual unit which 
meets the needs of laboratories mak- 
ing a large number of tests. Pre- 
cision Scientific Co. 





8—Improved Thickness Gage 





Model FMSS-5 is an improved mod- 
el of the “Audigage” Thickness De- 
tector which is said to contain the 


following new features: instrument 
indications, for use in noisy loca- 
tions; adjustable frequency modula- 
tion, to facilitate the measurement 
of seriously corroded equipment; in- 
creased frequency range, for mea- 
surement of steel down to 1/16 in.; 
special permeability tuning unit for 
increased sensitivity over the whole 
frequency range. The instrument is 
used for non-destructive thickness 
measurement of steel, copper, alumi- 
num, glass, unfilled plastics, and other 
materials, from one side; for example, 
tanks, pipes, boilers, pressure vessels, 
and the like. It is portable and bat- 
tery operated, for field use. (See 
also ‘“‘What’s New!” October, 1947, 
p. 785, Item 2.) Branson Instruments, 
Ine. 





9—Glass Vacuum Still Adapter 


The Theimer Vacuum Adapter for 
fractional vacuum distillation  re- 
moves the required cuts without dis- 
turbing the vacuum within the still, 
and eliminates the manipulation of 
a number of glass stopcocks. It em- 
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ploys an internal glass valve which is 
automatically lubricated by the dis- 
tilling liquid. ‘All manipulation is in 
a three-way stopcock in the pump 
system, removed from contact with 
the distillate. In operation, the sys- 
is evacuated through the adapter and 
the stopcock. When the receiver is 
to be removed, the stopcock is turned 
90° to admit air into the receiver. The 
inrushing air automatically closes the 
valve so that no air gets into the rest 
of the system. The distillation con- 
tinues smoothly although the source 
of vacuum is temporarily cut off. 
When the emptied receiver is re- 
placed, the stopcock is returned to 
its orginal position. As soon as the 
receiver is evacuated to the same 
pressure as the rest of the system, 
the valve falls into the open position. 
The Theimer unit is available in 
two models; with or without a cooling 
jacket around the valve, and in a 
variety of sizes of standard taper or 
semi-ball connections. Scientific 
Glass Apparatus Co., Inc. 





10—Waterless Hand Cleanser 


With lanolin as one of the essen- 
tial ingredients, ‘Little Doc Disolvit” 
is a new waterless cleanser which 
is said to remove grease, dirt, paint, 
rubber cement, tar, asphalt, and sim- 
ilar substances from the hands with- 
out irritating the skin. Free from 
skin-drying ammonia, it prevents 
chapping. The material is available 
in pints, quarts, gallons, and five- 
gallons. Schaffner Industries, Inc. 


More “What's New!” Items, p. 1229 
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ERxX© for over 


thirty years has solved thousands 





of out of the ordinary bolting problems. 
As a specialist in bolting, we are especially well 


equipped to manufacture bolts, studs or nuts in 
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sizes, shapes and tolerances required —threading to 









any desired fit with heat treatment to specification. 


Seno YOUR BOLTING SPECIFICATIONS 
TO A SPECIALIST 


1” 








“Emme Bore @ Nur Co. 
Emxz, Pa. 


STUDS * BOLTS + NUTS “\ WJ ALLOYS « STAINLESS *« CARBON + BRONZE 


greet 











Costly Leaks In Seconds! 


A NORTHERN CALIFORNIA REFINERY has successfully located leaks in 
various plant-scale equipment, from small-diameter tubing to large tanks and 
bubble columns, with extreme accuracy. Their Consolidated Leak Detector is 
employed through two different techniques: one method involves reducing the 
pressure in the tank or bubble column as much as possible with an auxiliary 
vacuum pump connected through the Leak Detector, and then probing slowly 


outside with a jet of helium. Response time in a 40-foot 






column at 30 mm Hg absolute pressure was 20 to 30 
seconds. The other method consists of pressurizing the 
system with helium and searching outside with the Leak 
Detector “sniffing” probe, giv- 
ing instantaneous response and 


extremely accurate location. 


For additional information on ap- 
plication and technical information 
on the Consolidated Leak Detector 
write for the informative bulletin 
CEC-1801-X7 


PSUS CONSOLIDATED ENGINEERING 
ole) 420) F-VEle), | 


Analytical Instruments for Science and Industry 
620 NORTH LAKE AVENUE, PASADENA 4, CALIFORNIA 
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11—Conductivity Gas Analyzer 





THERMAL 
CONDUCTIVITY 
GAS ANALYZER 








STANDARD 
ELECTRONIC- 
TYPE RECORDER 








The Bailey Thermal-conductivity 
Type Gas Analyzer works on the 
standard principle of thermal con- 
ductivity gas analysis which mea- 
sures the rate at which heat is con- 
ducted by the gas being sampled. 
It is mounted in an explosion-proof 
case and is unaffected by voltage 
variations, ambient temperature, and 
variations in sample pressure. An 
all AC circuit is employed, permit- 
ting the use of a standard Bailey 
Electronic Recorder, which does not 
require dry batteries or a standard 
cell. The recorder uses electron tubes 
instead of a galvanometer. Two rec- 
ords of thermal conductivity can be 
placed on the same 12-in. chart, or 
one record may be combined with 
flow, pressure, temperature or some 
other related factor. Bailey Meter 
Co: 





12—Medium Pressure Reactor 


The Parr Medium-pressure hydro- 
genation apparatus is designed for 
hydrogenation or other reactions be- 
tween liquids and gases at up to 
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1000 psi. and 350° C. It consists 
of a stainless steel reaction bomb, a 
heater, and an electric-motor driven 
stirrer, assembled on a steel base 
plate. Units are made with either 
1000 ml. bomb, Model No. 23006; or 
2000 ml. bomb, Model No. 23005. 
Cylinder and cover of the bomb are 
machined from solid forged bars of 
Type 316 stabilized stainless steel, 
and are sealed by a Silicone gasket 
recessed in the cover. A _ split-ring 
type of closure permits the unit to 
be opened or closed without disturb- 
ing the cover fittings. Safety blow- 
out fitting will burst at about 1800 
psi. Electric heater is manually con- 
trolled and provides for maximum in- 
put of 1500 watts for rapid heating. 
Stirrer drive motor is 1/15 hp., 1725 
rpm., constant-speed, and is arranged 
to drive stirrer at approximately 600 
rpm. Central Scientific Co. 





13—Safe Flexible Metal Hose 


The ‘“‘Penflex’”’ line of flexible metal 
hose is now offered in all standard 
sizes in a new safety-style for use 
with flammable liquids. It is a cop- 
per-clad steel hose of full inter- 


locked construction and _ asbestos 
packed. The copper coating will not 
peel or cannot be pulled off, the man- 
ufacturer states. Fitted with brass 
couplings the hose is supplied in vari- 
ous standard I.D.’s up to 12 in. Penn- 
sylvania Flexible Metal Tubing Co. 





14—Resistance Bulb 


The “Dynatherm” Resistance Bulb 
can now be supplied with any, Dyna- 
log instrument, or the new Multi- 
Record model. It is a standard prod- 
uct suitable for installations for op- 
erating temperatures below 600° F. 
It can replace any thermocouple or 
filled-system bulb, in a well of %4-in. 
diameter or more and of any depth 
or any material. Its adaptability re- 
sults from the fact that heat trans- 
fer to the sensitive portion is through 
the tip instead of the sidewalls. It 
is therefore easily brought into ac- 
tual contact by pushing it against 
the end of the wall, thus contributing 
to precise and rapid temperature mea- 
surement. Foxboro Co. 
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1,000,000 
OF A VOLT! 


Sensitivity Marks 


ENGELHARD WALL TYPE 


Indicating Pyrometers 


Response to variations of 55 millionths of a 
volt, to show 10°F temperature changes— 
even under heavy operating conditions—indi- 
cates the extreme sensitivity of the Engelhard 
switch-board model Pyrometer. High resist- 
ance per millivolt insures accuracy, regardless 
of lead length or thermocouple resistance. 
Instant readings in either millivolts or tem- 
peratures are by direct deflection. Calibrated 
to your requirements, for one or two types of 
thermocouples in any desired combination. 
For full information just fill out coupon 


below. 
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Please send me free copy of Bulletin 400 
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CHARLES ENGELHARD, INC. 


850 PASSAIC AVENUE, EAST NEWARK, N. J. 
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Users everywhere are testifying to the out- 
standing service performed by this general 
purpose semi-metallic packing. DuRA PLASTIC 
provides improved sealing for gasoline — water 
— air — steam — oils and chemicals... 


* No “breaking” when formed around shafts 

* Remains uniform in shape under compression 

* Retains resiliency throughout life of its use 

* Lubricated metallic shreds reduce frictional wear 


WRITE TODAY FOR FILE DPPP 

~ . .. describing types and styles 
of metallic and semi-metallic 
packings to meet your specific 
needs. 











KALAMAZOO ‘ y MICHIGAN 


MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS 
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15—Titanium Now Available 


Titanium metal, a new basic raw 
material for industrial research is 
now being manufactured on a small 
scale in a pilot unit of 100 lbs. daily 
capacity. The material is one with 
many as yet unknown potential uses. 
Its properties include high strength- 
to-weight ratio, corrosion-resistance, 
high melting point, ductility, and rela- 
tive abundance in nature, being the 
seventh most common metal and 
ninth most common element in the 
earth’s crust. It is comparable to 
stainless steel in strength and corro- 
sion resistance, but is a little over 
half the density of stainless. Most 
titanium available up to now has 
been in powder form. It is to be pro- 
duced in sponge form and will soon 
be available in ingots weighing up to 
100 lbs. Present price in sponge form 
is $5 per lb. in quantities of 100 lbs. 
or more; ingot prices are to be set 
later. E. I. du Pont de Nemours & Co. 





16—Manometer Has Wide Range 





The new Model 1500 Taylor Mer- 
cury Manometer is said to overcome 
points usually criticized by users of 
conventional mercury manometers. A 
large diameter float and long float 
travel provide greater energy output. 
Overrange protection is obtained with 
positive acting, non-sticking check 
valves submerged in mercury. Inter- 
changeable range chambers make the 
instrument adaptable for continuous 
ranges from:10 to 533 in. of water. 
and require no piping changes when 
shifting from one range to another. 
Straight-line calibration is an. inher- 
ent feature of the instrument, which 
has a 1500 psi. working: pressure. 
Taylor Instrument Cos. 


PETROLEUM PROCESSING, December, 1948 








What's New! 





17—Instrument Air Dryers 





The Anders’ 
Air Dehydrators are fully automatic, 
according to the manufacturer. The 
units are being made in nine stand- 
ard models with capacities from 15 


line of Compressed 


to 750 cfm. (STP), based on 100 
psi. and 70° F. Operating pressures 
can vary from 30 to 150 psi., or 40 
to 120° F., inlet temperatures, and 
final exit dew points as low as —60° 
F. All models can be furnished for 
either electric or steam operation, and 
are designed for ready conversion to 
either type. The Anders Co. 





Trade Literature 
18—Chlorine Technical Data 


Chlorine, a 72-page technical data 
book giving charts, diagrams, and 
photographs on the production and 
handling of chlorine and several of 
its end-products, including complete 
data on the properties, preparation 
and analyses of several bleach liquors, 
as well as safety precautions, ship- 
ping, equipment, and construction 
materials information. Pittsburgh 
Plate Glass Co., 


19—Steam Line Corrosion 


Steam Line Corrosion Control; a 
four-page bulletin presenting data on 
a chemical method for the prevention 
of corrosion in steam and condensate 
lines and plant equipment. E. F. 
Drew & Co., Inc. 


20—Petroleum Processing Index 


Petroleum Processing Index for 
1948; covers all special articles and 
stories as well as all regular depart- 
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mental features for the 12 issues of 
the year. Classification by subject 
and by author, completely cross-ref- 
erenced for ease of use. Available 
shortly after January 1, 1949. Na- 
tional Petroleum Publishing Co. 


21—Hard Surfaces by Welding 
Hard Facing or Hard Surfacing by 
Welding, Tempil Topics, Vol. 3, No. 
11; a data sheet presenting instruc- 
tions on the use of fusion welding 
of hard surfaces for repairing for ex- 
ample, valve seats, pump shafts, valve 
stems, and the like. The Tempil Corp. 


22—Stainless & High Alloys 

Stainless and High Alloy Steels in 
Process Equipment, Form 168; a 40- 
page catalog on a complete line of 
eastings, heat exchangers, coolers, 
pipe, fittings, flanges, valves, and 
process specialties for petroleum and 
similar industries. Electric Steel 
Foundry Co. 


23—Rust-preventive Oils 

Action of Rust-Preventive Oils, a 
reprint of a paper under same title 
by E. R. Barnum, R. G. Larsen, and 
A. Wachter, of Shell Development 
Co., and presented at the annual meet- 


ing of the National Association of 
Corrosion Engineers, April, 1948, in 
St. Louis. Shell Development Co. 


24—Chemistry of Furans 

Furan Chemistry, a 40-page book- 
let presenting seven papers compris- 
ing a symposium on this subject and 
given at the 112th meeting of the 
American Chemical Society, including 
one on furfural as a selective solvent 
in petroleum refining. The Quaker 
Oats Co. 


25—Cathodic Protection 

Metallic Rectifiers, Bulletin B-3996; 
covers description of electrical equip- 
ment used for cathodic protection of 
underground structures against cor- 
rosion. Westinghouse Electric Corp. 


26—Safety & Relief Valves 

Farris Safety and Relief Valves, 
Catalog 48; 72 pages on complete 
line of safety and relief valves, in- 
cluding a 26-page section of design 
data, water, air, and steam capacity 
tables for various nozzle orifice sizes, 
and a new tight vapor sizing chart. 
Farris Engineering Corp. 
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WELL-OILED PERFORMANCE 


For Textile Machines From Your Lubricants 


Make your lubricants with Metasap Stearate 
Bases . . . and their improved performance 
will assure well-oiled performance and longer 
life for the machines of your textile manufac- 
turing customers. 


For loom cams and other oscillating surfaces of 
high-speed textile machines . . . for line-shaft 
drives and numberless industrial purposes . . . 
Metasap-made stearates fully assure crystal- 


clear, moisture-free, temperature-resistant lub- 
ricants . . . lubricants that will not separate, 
bleed, cake, freeze, evaporate or dissolve . . . 
that have less base and more mineral oil, the 
true lubricating ingredient. Metasap offers you 
a wide range of stearates to produce any de- 
sired consistency in your greases. Write today 
for technical details. 


METASAP CHEMICAL CO.- Harrison, N.J. 


CHICAGO * BOSTON * RICHMOND, CALIF, * CEDARTOWN, GA. 


Ny 


Stearates 


of Calcium - Aluminum: Lead - Magnesium - Zinc 
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NATURAL GASOLINE 


HYDROCARBONS NATURAL GASOLINE 
lso-Pentane CORPORATION'S 

Normal Butane . HAWKINS, TEXAS 
lso-Butane PLANT 


> POWER- 


“Strength, force or energy manifested in action.” 


Propane 
Hexane 


STA-VOL-ENE 


For the finest motor fuel blend. use 


WARREN STABILIZED NATURAL GASOLINE 


WARREN PETROLEUM CORPORATION 


Producers Manufacturers 


Lrrmrrrery 


m1 P= 


=, 


Export Terminals: Corpus Christi, Port Arthur, Baytown Texas City 


Exporters: and Marketers and Norsworthy, Houston, Texas; Lake Charles, La.: 








TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene. Warren 
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What's New! 








27—Pressure & Vacuum Gages 


Pressure and Vacuum Gauges, Cat- 
alog 7000; a 32-page booklet includ- 
ing schematic drawings, photographs, 
diagrams, range charts, and indicat- 
ing scales on indicating, recording, 
and controlling instruments for pres- 
sure and vacuum. Brown Instrument 
Co. 


28—Personnel Selection 

The Kopas Method; a four-page 
bulletin describing a technique for 
testing and selecting the right worker 
for the right job; method being based 
on measuring applicant’s various 
mental and physical qualities as well 
as his background, aptitudes, and in- 
terests. Management Personnel Corp. 


29—Recording Instruments 


Temperature and Pressure Record- 
ers, Catalog 700; 12 pages describing 
and illustrating gas-filled recorders 
and recording pressure gages; de- 
tails of bulb construction and pen 
arm movement presented in photo- 
graphs and line drawings; tables give 
chart specifications. Penn Industrial 
Instrument Corp. 


30—Electric Power Factor 

Power Factor and What To Do 
About It, Bulletin No. 200-TEC-1077, 
a 20-page pocket size booklet ex- 
plaining the essentials of power fac- 
tor and giving a digest of power fac- 
tor calculation, why low power fac- 
tor should be corrected, and how it 
can be done. Electric Machinery 
Mfg. Co. 


31—Welding Equipment 

Victor Apparatus Catalog, Form 
20B; a 40-page booklet giving col- 
ored working drawings, specifications, 
and photographs covering a line of 
gas welding equipment and acces- 
sories, including instructions on op- 
erating a cylinder manifold. Victor 
Equipment Co. 





For Your Convenience 


Business reply cards are in- 
cluded in this issue of PETROL- 
EUM PROCESSING to assist you 
in obtaining more information 
on any items reviewed in 
“What’s New!” You’ll find them 
facing page 1225. Just circle 
the numbers corresponding to 
the numbers on the items you’re 
interested in, fill in the bottom 
of the card, and drop it in the 
mail. No postage required. 











32—Exhausters & Compressors 


SK Steam Jet Exhausters and Com- 
pressors, Bulletin 4-E, describes with 
tables, charts, and colored diagrams 
a line of equipment for pump prim- 
ing, exhausting, evacuating, cleaning, 
transporting, and agitating liquids 
and gases. Schutte and Koerting 
Co. : 


33—Pump and Heater Sets 


Peabody Pump and Heater Sets, 
Bulletin 150; four-page folder de- 
scribing duplex units for operation 
of oil-fired burners; each unit fea- 
turing duplicate equipment so as to 
eliminate the possibility of shutdowns. 
Peabody Engineering Corp. 


34—Turbine-type Pumps 

Roth Turbine-type Pumps, Bulletin 
101; 18 pages covering heavy duty 
flexible coupled pumps, special metal 
pumps, and a series of industrial 
pumps, including catalog data, speci- 
fications, selection tables, and prices. 
Roy E. Roth Co. 





35—Gas Analysis Apparatus 


Burrell Industro Gas Analyzer, Bul- 
letin No. 213, describes two new mod- 
els of gas analysis apparatus, one 
of which is designed to handle hy- 
drogen and methane as well as oxy- 
gen, carbon dioxide, and carbon mon- 
oxide. Burrell Technical Supply Co. 
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IMPROVED 
SARGENT 





Cone 
Drive 
Stirring 
Motor 


New Model, 
Now Available from Stock— 














In redesigning the Sargent Cone Drive Stirring Motor, the basic form, size and charac- 
teristics, including the method of transmitting power by means of a driving cone and a 
driven ring have been retained because of detinite advantages they have displayed over 
other types of stirring apparatus during many years of proven performance in the field. 
However, now, certain mechanical inconveniences in manipulation which ey 
existed, have been eliminated and the efficiency and ease of operation greatly increased. 


NEW MOTOR MOUNT—The motor is mounted on a threaded rod and urges the driving 
cone against the friction ring by means of a pressure plate with adjustable spring ten- 
sion. This type of mounting permits the motor to be swung away and held in a free 
position without changing the lateral position of the chuck. For additional convenience, 
tne motor may be swung to either side of the friction ring, from where it will operate 
with equal efficiency. 

FULL POWER AT ALL SPEEDS—The patented Sargent cone-to-ring device in which the 
driving cone and the driven ring rotate in the same plane, reduces cross-drag to a neg- 
ligible quantity and delivers full power to the chuck at all speeds from 75 to 1300 r.p.m. 
CHUCK HELD IN FIXED POSITION—The speed is varied by turning a hand wheel which 
raises or lowers the motor and alters the position of the cone with relation to the fric- 
tion ring. In this type of design the ring and chuck are held in a fixed position and all 
lateral movement is in the cone and motor. 

FEED-THROUGH SPLIT-COLLET CHUCK—Another feature of the new model Sargent Cone 
Drive Stirring Motor is the feed-through split-collet chuck which permits the stirring 
rod to be removed from the vessel in which material is being stirred, without resposition- 
ing the motor on the support rod. To accomplish this, merely swing the motor to one 
side, loosen the chuck oat raise the stirring rod out of the vessel through the open top 
of the chuck. 

$-76445 STIRRING MOTOR, Electric, Sargent Cone Drive, Variable Speed, Patent No. 1,973,- 
576. For operation from 115 volt 50/60 cycle A.C. circuits $45. 
$-76465 Ditto, but for operation from 230 volt 50/60 cycle A.C. circuits 














SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 
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NEWS OF 


Manufacturers—Suppliers—Engineering Firms 


Serving the Petroleum Processing Industry 


Personnel Changes 


Mathieson Chemical Corp.—Harry 
P. Smith, formerly New York District 
Sales Manager, has been made As- 
sistant General Manager of Sales. 
His heaquarters will remain in com- 
pany’s New York offices. S. L. Nev- 
ins has joined the organization as 
General Manager of the newly formed 
Ammonia Department; he will head- 
quarter both in New York offices 
and at Lake Charles, La., ammonia 
plant. 


Askania Regulator Co. — C. E. 
Tweedle, assistant to the president, 
has been elected a Vice-President. 


M. W. Kellogg Co. — Ronald B. 
Smith, a consultant to the Atomic 
Energy Commission and a member 
of the National Advisory Committee 
for Aeronautics, has joined the en- 
gineering staff. His special fields in- 
clude gas turbines, superchargers, 
condensers, oxygen plants, and pow- 
er machinery. 


Koppers Co., Inc. — Dr. Gilbert 
Thiessen, formerly development man- 
ager of the Chemical Division, has 
been named Technical Advisor for 
that division. Following graduation 
from the University of Pittsburgh in 
1925 with a B. S. in Chemistry, he 
took graduate work at England’s 
Sheffield University for one year and 
then returned to the University of 
Pittsburgh, where he received his 
Ph.D. in 1930. 


Fluor Corp. Ltd.—Harold Gearin, 
previously with Shell Oil Co. and 
Bendix Aviation Corp., has joined the 
Los Angeles sales staff, and will 
shortly assume responsibility of Sales 
Coordinator among district offices on 
refinery and other construction pro- 
jects. Lee Van Horn has been ap- 
pointed Chief Process Engineer, with 
headquarters in Los Angeles. He has 
been connected with refinery process 
development for past twenty years 
on such processes as hyrdoforming, 
fluid catalytic cracking, and others. 


Rockwell Mfg. Co.—C. B. Johnson 
has been named Chief Engineer and 
E. R. Gilmore, Director of Research, 
for company’s Pittsburgh Equitable 
Meter Division. Mr. Johnson has been 
with Nordstrom Valve Division as 
chief engineer; Mr. Gilmore was for- 
merly chief engineer of the meter 
and regulator division of Rockwell. 


Alloy Steel Products Co. — H. E. 
(Hugh) Johnson, Chicago district 


1234 


manager, has been appointed Sales 
Manager, with offices at company 
headquarters in Linden, N. J. 





Wm. Powell Co.—Joe L. Comer 
has been named Vice-President in 
Charge of Sales in the New York 
Area, with offices at 50 Church St., 
New York City. Previously, Mr. Co- 
mer was with Crane Co. and Culbert 
Pipe & Fittings. 


National Supply Co. — Robert J. 
Casterton has been appointed sales 
representative in the Pittsburgh Dis- 
trict Sales Office of National’s Spang- 
Chalfant Division, succeeding the late 
William F. Hart. 





Jessop Steel Co.—Frank B. Rack- 
ley has been named Vice-President 
in charge of Sales; he was formerly 
General Manager of Sales. Curtis A. 
Gordon, general works manager of 
Jessop, has been made Vice-President 
in charge of Operations. 


Diamond Alkali Co — Otto L. 
Schweng has been appointed to the 
newly created post of Director of 
Market Research, with headquarters 
centered in the company’s New York 
sales division at 570 Lexington Ave., 
New York City. He was previously 
with General Aniline and Film Corp. 
as Economic Specialist in the de- 
velopment department. 


Patterson Foundry & Machine Co. 
—Donald Q. Kern has joined the com- 
pany as Director of Engineering of 
the Process Engineering Division, to 
direct an expanding program in the 
design of processes and plants for 
the petroleum, petrochemical and 
heavy chemicals fields. Previously he 
was with Foster Wheeler Corp. 


Kieley & Mueller—Al Bailey has 
been appointed General Manager, with 
headquarters at the company’s plant 
at N. Bergen, N. J. 





Branches, Distributors 


Tube Turns, Inc. has opened a new 
warehouse at 317 So. Detroit, Tulsa, 
Okla., carrying a complete line of 
company’s welding fittings and 
flanges. Personnel includes R. S. 
“Bob” Tyler, Mid-Continent district 
manager who formerly had his office 
at 311 Tuloma Bldg.; W. R. “Bill” 
Emrich, office manager; W. W. “Bill” 
Hamilton, Jr., warehouse manager; 
and Mrs. Bernice Coyle, secretary. 


D. W. Haering & Co., Inc., hav: 
announced the opening of a new unit 
in San Antonio, Texas, providing 
space for increased laboratory facili- 
ties and greater warehousing. 


Cooper-Bessemer Corp. has. ex- 
panded national sales activities 
through the addition of a Chicago 
branch office at 122 So. Michigan 
Ave., in the People’s Gas Bldg., under 
the direction of Robert S. Bowie. 





Expansion, Transition 


Instruments, Inc., a new firm man- 
ufacturing electronic and mechanical 
instruments, has been established in 
Tulsa, Okla. The company has been 
organized by O. W. Graham, who 
perfected the recently developed Gam- 
ma Ray level control instrument 
known as the Gagetron. Mr. Graham, 
who is President of the new company, 
worked in the Texaco Development 
Co.’s research laboratories under the 
direction of Dr. G. Herzog during 
the war, where he developed the 
Penetron. 


Peerless Pump Division of Food 
Machinery Corp. has recently com- 
pleted movement of personnel and 
equipment into its new 19-acre plant 
site at Indianapolis, Indiana, acquired 
late in 1946 from the War Assets Ad- 
ministration for a bid of $861,000. 
Works Manager is H. J. McKenzie; 
Assistant Works Manager is C. N. 
Adams. 


Swift & Co. will begin operations 
this year in a new Industrial Oil 
processing plant at Hammond, Ind., 
on part of a 70-acre tract at 165th 
St. and Indianapolis Blvd., which is 
being set aside for further develop- 
ment of technical products facilities. 
New plant will include units to carry 
out three processes: solvent crystal- 
lization, solvent fractionation, and 
fat splitting. Among the many prod- 
ucts will be lubricating compounds, 
insecticides, and cutting oils. 


Clark Bros. Co., Inc., an affiliate 
of Dresser Industries, has entered in- 
to a long term agreement with Fred- 
ric Flader, Inc., of N. Tonawanda, 
N. Y., under which the latter firm 
will do research development and de- 
sign work for Clark on axial flow 
compressors and gas turbines. Clark 
expects to establish a wide market 
for the axial flow compressor in the 
petroleum and other fields. 
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Petroleum Technologists in the Headlines 














Chester F. Smith, vice president, 
Standard Oil Co. (New Jersey), is 
the new Vice President for Refining 
of the American Petroleum Institute, 
elected at _ the 
annual API meet- 
ing in November. 
He succeeds Dr. 
R. E. Wilson, 
chairman of the 
board, Standard 
Oil Co. (Indiana). 

A native of 
New Jersey, Mr. 
Smith graduated 
from the Univer- 
sity of Pennsyl- 
vania in mechan- 
ical engineering 
in 1913, working 
during summers for his present com- 
pany. Engaged full time in the lab- 
oratory in 1913, he was made superin- 
tendent of case and can operations at 
the Bayonne refinery in 1915 and suc- 
cessively became assistant to the gen- 
eral superintendent, general superin- 
tendent and, in 1928, general mana- 
ger. 

In 1931 he was made assistant gen- 
eral manager of the three New Jersey 
refineries and in 1933 vice president, 
director and general manager in 
charge of manufacturing for the Del- 
aware subsidiary. In 1940 he was 
elected president of the Delaware 
company and in 1944 he was made 
a director of the New Jersey com- 
pany and, in 1946, vice president of 
that company. 





Mr. Smith 


= °° Sd 


M. E. Spaght, vice president of 
Shell Development Co., becomes pres- 
ident as of Jan. 1, 1949, succeeding 
A. E. Lacomble, who has been elected 
chairman of the 
board. 

He studied at 
the University of 
Leipzig and re- 
ceived his Ph.D. 
in chemistry 
from Stanford 
University. He 
has been with 
Shell for 15 
years, starting as 
research chemist 
in the Martinez 
refinery, and by 
1940 had become 
manager of Shell Oil Co.’s manufac- 
turing research and development in 
San Francisco. During the war he 
Supervised the expansion of Pacific 
Coast refining facilities for wartime 
production and in 1945 went to Europe 
and Japan as a member of U. S. 
technical groups. He was then made 
manager of manufacturing for Shell 





Mr. Spaght 
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west of the Rockies and in 1946 was 
appointed vice president of Shell De- 
velopment Co. 


* * * 


Viadimir A. Kalichevsky, Beau- 
mont, Texas, consulting chemical en- 
gineer for Magnolia Petroleum Co.’s 
Refining Division, is one of the three 
nominees for president-elect of the 
American Chemical Society. He has 
been a member of the Society since 
1923, from 1929 to 1938 participated 
in the publication of its ‘Chemical 
Abstracts” and is now a councilor for 
the ACS Texas-Louisiana Gulf Coast 
Section. 


Born in the Caucasus region of 
Russia, Mr. Kalichevsky received 
his B. S. in chemical engineering from 
California Institute of Technology in 
1924. He has served as research 
chemist for various oil companies and, 
prior to taking his present position 
in 1944, was general supervisor of 
the Research and Development De- 
partment of Socony-Vacuum Oil Co., 
Inc. He is the author of well known 


scientific books for the petroleum in- 
dustry. 

Trained in his youth in the War 
College of Russia, Mr. Kalichevsky 
was a Captain in the Imperial Rus- 
sian Guards in World War I and 
fought against the Leninist govern- 


ment in 1919-20, receiving both 
French and Russian decorations. 
* ok a 


Robert A. Cunningham, Kerrville, 
Texas, senior mechanical engineering 
student at Rice Institute, has been 
awarded the American Petroleum 


‘Institute Houston Chapter scholar- 


ship for 1948. 


* * * 


Dr. Gilbert Thiessen, formerly de- 
velopment manager of the Chemicals 
Division, Koppers Co., Inc., has been 
named technical advisor of that divi- 
sion. 


* * * 


R. M. Hooker, chairman of the 
board, Hooker Electrochemical Co., 
was re-elected a board member of 
the National Industrial Conference 








Dr. O'Kelly 


posium. 


Texas Co. 





Sulfur in Petroleum Is Meeting Topic 


Features of the 1949 spring meeting of the Petro- 
leum Division of the American Chemical Society in 
San Francisco will be symposiums on “Organic Sul- 
fur Compounds As Related to Petroleum” and on 
“Micro Chemistry and the Pe- 
troleum Industry’, it is an- 
nounced by Dr. W. E. Kuhn, New 
York, manager of the Technical 
and Research Division, The Tex- 
as Co., chairman of the Division. 

The program on sulfur com- 
pounds has been planned to em- 
phasize the fundamental chemis- 
try of such compounds occurring 
in or produced with petroleum. 
Papers will be presented by several industrial and re- 
search organizations and will cover the occurrence, 
identification and analysis of sulfur compounds in 
petroleum, effects of such compounds on metals and 
on the properties of products, recent developments in 
removal of sulfur from crude and refined stocks, and the production of 
sulfur compounds as chemicals from petroleum. This program is in 
charge of Dr. A. A. O’Kelly, associate director of Socony-Vacuum’s Re- 
search and Development Department, who will be chairman of the sym- 


The second symposium on Micro Chemistry will be sponsored jointly 
by the ACS Petroleum and Analytical and Micro Chemistry Divisions. 
The subject matter will include micro physical techniques, micro chem- 
ical analyses and syntheses, training of micro chemists and so on. This 
program is under the direction of Harry Levin, supervisor of the Ana- 
lytical and Testing Department, Beacon Research Laboratories, The 


A. L. Lyman, vice president and director of laboratories, California 
Research Corp., is local chairman of arrangements for the San Francisco 
meeting. The date of the 1949 spring meeting is March 28-April 1. 





Mr. Levin 
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When Liquids 

Boil and Surge 
the new JERGUSON 
3 _ LARGE 
CHAMBER 


GAGE 
Will Give 
You A 
Level 
Reading 












































we liquids boil and surge, 
and use of a coolant is un- 
desirable, the New Jerguson Large 
Chamber Gage will give you a level 
reading. 





























Ordinary gages do not give sufh- 
ciently accurate readings on such 
liquids where the level fluctuates 
rapidly in the glass. With this new 
Jerguson, however, the gage cham- 
ber is of such large diameter that 
the level is not badly upset by the 
boiling action of the fluid. This 
takes it possible to get close level 
readings, the kind of readings you 
want for safety and accurate control. 






























































Don’t be satisfied any longer with 
gages that require you to guess at 
level readings. If liquids boil, in- 
stall Jerguson Large Chamber Gages 
and be sure. 









































The Jerguson Large Chamber 
Gage is the flat glass, 

reflex type. Write for 

full information on 

this and other 
Jerguson Gages. 



















































GAGE & VALVE 
COMPANY 
100 Fellsway, Somerville 45, Mass. 


} Representatives in Major Cities 
Phone Listed Under JERGUSON 
























































Personals 





Board, non-profit institution for re- 
search and education in economic and 
business fields. He was first elected 
a board member in 1938. 


a o 2 


H. L. Moir, technical advisor, Pure 
Oil Co., Chicago, has been nominated 
for vice president, fuels and lubri- 
cants, of the Society of Automotive 
Engineers for 1949. 


* * * 


Ben G. Symon, manager of the lub- 
ricants department, Shell Oil Co., 
New York, was elected president of 
the National Lubricating Grease In- 
stitute at its re- 
cent annual meet- 
ing. A graduate 
of the Univer- 
sity of Missouri 
in mechanical en- 
gineering, he 
joined Shell in 
1928 as a lubri- 
cation engineer. 
He became mana- 
ger of the tech- 
nical products 
department in 
1937 and in 1940 
was put in charge 
of technical products sales east of 
the Rockies. He was named manager 
of the lubricants department in 1942. 

A. J. Daniel, Battenfeld Grease & 
Oil Corp., Kansas City, is the new 
vice president of the NLGI; E. V. 
Moncrief, Swan-Finch Oil Corp., New 
York, treasurer, and H. F. Bennetts, 
executive secretary. 


Mr. Symon 


* * * 


Oscar H. Fager heads the new 
Special Products Division of Roose- 
velt Oil & Refining Corp., Mt. 
Pleasant, Mich. His work will have 
to do with tech- 
nical applications 
of the refinery’s 
short boiling 
range hydrocar- 
bons, petroleum 
polymers, techni- 
cal white oils, 
petroleum waxes 
and so on. 

Mr. Fager 
comes to_ the 
company from 
the Petroleum 
Specialties Co., 
St. Louis. His 
background of experience in petro- 
leum products includes work in the 
Navy and with Shell Oil Co. and 
other oil companies. 





Mr. Fager 


* * * 


Roy S. Bonsib, ‘safety director, 
Standard Oil Co. (New Jersey), was 
given a testimonial dinner at the 
meeting of the Petroleum Section at 
the National Safety Congress in Chi- 
cago. Oct. 18-22. This was the 17th 
meeting for the Petroleum Section, 
which Mr. Bonsib helped to estab- 
lish. 
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Charles F. Sanderson, College S:a- 
tion, Texas, has formed a consulting 
engineering partnership with Alen F, 
Glendening, Houston, specializing in 
process and 
equipment desi:n, 
preparation of 
flow sheets and 
complete reports 
for the light hy- 
drocarbon and or- 
ganic chemical in- 


Mr. Sanderson 


dustries. Offices 
will be at College 
Station. 

Mr. Sanderson, 
now completing 
doctorate require- 
ments under a 
Gulf Oil Co. grad- 
uate fellowship in chemical engineer- 
ing at Texas A & M College, has had 
six years industrial experience, di- 
vided among Celanese Corp., Lummus 
Co. and Petroleum Engineering, Inc. 
He also assisted in economic process 
evaluation of government-owned syn- 
thetic rubber and “avgas’” plants 
while a candidate for the master’s 
degree at A & M, and is a registered 
engineer of Texas. 

Mr. Glendening was born in 1923 in 
Paris, coming to the U. S. in 1925. 
He graduated from Princeton Uni- 
versity as an electrical engineer in 
1944. His industrial experience be- 
gan with Petroleum Engineering, Inc. 
at Houston the following year as a 
process engineer, which company he 
leaves to become the junior partner 
in the Sanderson-Glendening firm. 
He will continue to reside in Houston. 





Mr. Glendening 


* * * 


Dr. James W. McBain, professor of 
chemistry at Stanford University, in 





Shell Glycerine Plant 
Wins Engineering Award 


For the first commercial pro- 
duction of synthetic glycerine, 
Shell Development Co., research 
affiliate of Shell Oil Co. and 
Shell Chemical Corp., received 
the 1948 award for Chemical 
Engineering Achievement spon- 
sored by Chemical Engineering 
magazine. The presentation 
was made at a dinner in New 
York Nov. 10. 

The Shell plant, at _ its 
Houston Refinery, was opened 
Sept. 16, synthesizing glycerin 
from propylene from refinery 
gases. 
































Install the cathodic protection for your 
pipe lines . . . that you can bury and let 
work for you... Aleoa Anodes. These 
simple, self-contained power sources 
provide uniform corrosion protection, 
regardless of location. They are self- 
regulating, won’t damage pipe coverings 
by excessive current. Storms do not 
interfere with their operation. 

The installation cost of Aleoa Anodes 
is frequently less than that of other 
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CORROSION PROTECTION INDEPENDENT OF... 


POWER SUPPLY 


FREQUENT MAINTENANCE 


REGULATION 


WEATHER 


systems. Minimum problems of inter- 
ference with nearby buried structures 
is an additional advantage. 

Cast from specially compounded 
alloys to give maximum protection per 
pound of metal, Alcoa Anodes are 
available in sizes to meet your needs, 
for prompt shipment. ALUMINUM 
Company OF America, 626 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


Sales offices in 55 principal cities. 











Oil was first produced by 
drilling in 1859, five years 
after the first Roots Blower 
was built. We're not good 
because we're old, we're 








old because we're good. 


The ANSWER to 


GAS-MOVING jobs... 
#4 dally 


- * 
= Guy 


Type Ol Centrifugal Blower 
in oil refinery service. 
Capacity 11,750 CFM. 


For various petroleum refining and processing operations, Roots- 
Connersville Blowers, Exhausters and Gas Pumps are available in 
sizes and types exactly matched to the job to be done. 

That’s because of our dual-ability to recommend, without bias, 
and to supply either meee 7 or Rotary Positive units, whichever 


best meets the specific needs. We are 
the only blower builders offering this 
dual choice. 


Our smaller size Cycloidal Rotary 
units have proved especially success- 
ful for slack wax pumps and similar 
work. R-C Meters measure gas input 
or output with “cash register” 
accuracy. : 

Tell us your specific problems. . . 
and R-C dual-ability will help you 


find practical answers. 





R-C Cycloidal Rotary Pumps can handle 
gas or vapor along with liquids, without loss 
of efficiency. They can be relied upon for 
long-time, economical operation. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


812 Texas Avenue, Connersville, Indiana 
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November delivered a two wecks 
series of lectures to technical and re- 
search workers at Humble Oil & ke- 
fining Co.’s Baytown refinery. 


* * * 


Henry D. Noll has been appointed 
manager of the Houdry Engineering 
and Technical Service Division, Hou- 
dry Process Corp., Philadelphia, ser- 
ving under Dr. C. 
C. Peavy, vice- 
president in 
charge of engi- 
neering and sales. 

He attended 
the University of 
Colorado and the 
University of 
Pittsburgh, and 
holds a degree in 
petroleum engi- 
nering. He began 
his career with 
the Standard Oil 
Co. of New York, 
and after three years was transferred 
to Magnolia Petroleum Co. at Beau- 
mont, Texas. He went to Socony- 
Vacuum’s research and development 
laboratories at Paulsboro, N. J. in 
1938, where he was placed in charge 
of both thermal and catalytic crack- 
ing. 

During the war, Mr. Noll held as- 
signments in Socony’s manufacturing 
department in New York and was a 
member of the PAW Aviation Gaso- 
line Advisory Committee. 

In his previous activities with Hou- 
dry, he has served as manager of the 
Project Analysis Department and as 
a technical consultant for Houdry 
licensees on war-to-peace conversion 
problems, equipment modernization, 
and catalytic cracking installations. 

* * * 

Dr. Ernest F. Fiock is chief of the 
newly organized combustion section 
of the National Bureau of Standards. 
He joined the bureau’s staff in 1926. 


* * * 


Mr. Noll 


Dr. Charles E. Moser, supervisor, 
fuels development research, The Tex- 
as Co., Beacon, N. Y., has been elect- 
ed chairman of the Mid-Hudson Sec- 
tion of the American Chemical So- 
ciety, succeeding Ernest A. Rodman, 
E. I. du Pont company. 





The 1948 Index 


As was done last year, the 
1948 Subject and Author Index 
of all editorial material ap- 
pearing in PETROLEUM PROC- 
ESSING will be published as a 
separate bulletin of the same 
folio size as the magazine, for 
convenience in filing. It will be 
supplied to readers upon re- 
quest, without cost. Readers 
may now send in their orders 
for copies of the Index. 
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che Lester M. Goldsmith, chief engineer Positions Open Positions Open 
ree ‘or the Atlantic Refining Co., Phila- 
Re- delphia, was awarded the President’s 


Certificate of Merit for his services 


in World War II. He se in: 
1942-44 with the sammatemenliie REFINERY SUPERVISORS WANTED 


nee sion of the National Defense Research . 
— Committee, Office of Scientific Re- Shortly after the first of the year The Pure Oil Company will 
sere search and Development. complete a modern lubricating oil manufacturing plant near 


* * & Beaumont, Texas. 


Dr. H. J. Broderson, with Standard 
Oil Co. (Indiana) and its Pan Amer- 
ican Refining Corp. subsidiary for 31 able of: 
years, has retired. He had been gen- 
eral superintendent of the latter's 
Texas City refinery since 1934. 





Several excellent opportunities will be available to men cap- 


Supervision of Vacuum Distillation 
Supervision of Propane Deasphalting 
Supervision of Phenol Extraction 





r ¥ . Supervision of Solvent Dewaxing 
Raymond B. Faller is coordinator Supervision of Contact Finishing 
of employe training activities in the 
industrial relations department of If you are interested please supply a resume of your experience 


Ethyl Corp. He was formerly man- 
ager of employe relations in the Ethyl 
research laboratories at Detroit. 


and photo in your initial reply. 




















red eo *« «6 THE PURE OIL COMPANY 
au- 
ny- D. A. Klemme, safety supervisor Personnel Department 
ent of Stanolind Oil & Gas Co., is the new iis 
in chairman of the Petroleum Section 35 East Wacker Drive Chicago 1, Illinois 
rge of the National Safety Council. 
ck- 
as- 
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EDITORIAL VIEWPOINTS... 








Refiner’s 1948 Dollar Buys Less 
Than Private Citizen’s Dollar 


ISCONCEPTIONS regarding oil company earnings 

in the present inflationary period occur among oil 
industry workers as well as within the public. The com- 
panies have endeavored to overcome this misunderstand- 
ing by factual statements to their employes, and to this 
same end Reese Taylor, president of Union Oil Co. of 
California, appeared before the recent meeting of the 
Califernia Natural Gasoline Assn. in Los Angeles. 


Speaking to plant operators and engineers, Mr. Taylor 
showed that, because of the high cost of materials and 
new construction, the oil company’s 1948 dollar, when it 
comes to plant construction and upkeep, is worth 53c on 
the basis of what a dollar would buy in 1941. This is 
6.5c below the value of the average citizen’s dollar in 
terms of his purchases. New and revamped plant facili- 
ties require a 50% higher investment than in 1941. Yet 
such improvements must come, said Mr. Taylor, before 
wages and dividends to stockholders can be increased. 


More oil companies could interpret their earnings state- 
ments in terms of what their dollars will actually buy, to 
show that a dollar today is no more a dollar to them than 
to anyone else. 


Refiners’ Work on Smog Problem 
May Prove of Wide Public Service 


HE refineries in the Los Angeles area on the West 

Coast, charged by county authorities with being the 
principal source of the “smog” nuisance there, are con- 
tinuing their fundamental studies in the problem, even 
though the work thus far shows their own gaseous 
wastes are not a chief contributing cause. 


The ultimate findings of their research may greatly 
benefit other highly industrialized points over the coun- 
try where this peculiar set of weather conditions occurs 
in which natural haze and man-made contaminants of 
the air mingle to produce an unpleasant, murky atmos- 
phere. Even greater hazards may result, as in the case 
of the Donora, Pa., disaster. 


More than a year of research sponsored by the Los 
Angeles oil companies and carried on at Stanford Re- 
search Institute has achieved definite advances towards 
the solution of the smog problem. More is known of 
the combination of meteorological conditions associated 
with smog; a method has been developed for forecasting 
when smog will appear; means have been worked out for 
measuring low concentrations of suspected irritants in 
the atmosphere. 

The work so far brings out that sulfur dioxide, in the 
range of concentrations present in the Los Angeles 
atmosphere, is not a factor in decreasing visibility and 
is not an eye-irritant. The refineries have been said to 
be the chief source of sulfur compounds in the atmos- 
phere. It is now believed that elemental sulfur in the air 
may be one principal source of the eye-smarting which 
appears to be a peculiarity of the Los Angeles smog. 
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Opinions and Comments on Current Topics—— 


Further research at Stanford will endeavor to learn the 
source of this contaminant and the form in which it is 
present. 

The joint research on smog at Stanford is sponsored by 
the Committee on Smoke and Fumes of the Western Oil 
and Gas Assoc., its members including representatives 
from Union Oil Co. of California, Standard Oil of Califor- 
nia, Richfield Oil, Tidewater Associated, Shell Oil Co., 
General Petroleum Corp., The Texas Co. and the Inde- 
pendent Refiners Assoc. of California, Inc. Two years 
ago these same refiners embarked on a concerted pro- 
gram of fume and smoke control in their own plants 
which has produced important results and is still in pro- 
gress. 

Their program includes the following steps: ceasing to 
burn acid sludge; switching from fuel oil, which contains 
sulfur, to natural or refinery gases for the operation of 
their refineries; processing of refinery gases to remove 
mercaptans, thus recovering sulfur compounds which 
formerly escaped into the air; processing refinery gases 
to remove hydrogen sulfide. As a result of these vol- 
untary steps, less sulfur dioxide is entering the atmos- 
phere from Los Angeles refineries than at any time be- 
fore the war. 


The work on the smog problem is a fine example of 
cooperation among oil companies in an effort in the public 
service which is far wider than any range of their own 
operating problems. 


Natural Gasoline Agencies Work 
Together on Technical Problems 


HE PRESENT WORK of the Natural Gasoline Assn. 

of America and the California Natural Gasoline Assn. 
in rewriting and unifying their test methods for liquefied 
petroleum gas is another example of the manner in which 
these two trade associations have coordinated their ef- 
forts to the benefit of the natural gasoline and cycling 
industry which they both serve. 


Technical representatives of both bodies regularly serve 
on the same committees on special projects. Official rep- 
resentatives of each attend the conventions of the other. 
Some of their technical standards for natural gasolines 
were worked out jointly; in other cases methods devel- 
oped in one group were adopted by the other, altered as 
necessary to meet the differing marketing conditions of 
the geographical areas they represent. Problems indi- 
vidual to the member companies of each association are 
worked out separately. 


Unquestionably, through this association cooperation, 
many knotty technical problems have been solved more 
quickly than if each had proceeded separately. Conflicts 
between test methods have been avoided. Present product 
specifications of the two agencies for the same materials 
do not differ to any important degree. 

Through their teamwork, sometimes achieved by put- 
ting aside personal differences, each association has been 
of greater service in technical matters to the natural 
gasoline and cycling industry than as if they had gone it 
alone. 
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. BASIC CHEMICALS 


FOR AMERICAN INDUSTRY 








Our Service 


Does NOT End 


At Your Doorstep 


“You order your chemicals . . . and we deliver them. 

BUT General Chemical’s service does not stop at your 
doorstep. Our Technical Service Organization, for 
example, has been created solely to help General Chemicai 
customers solve their problems involving the handling, 


storing and use of chemicals. 


hes €s wot a group of “ivory tower” consultants, but 

a staff of practical men who will work with you 
confidentially—in your own plant if necessary—until 
your questions are answered. They may not know 
everything about your business, but they do know our 
chemicals and can help you get the best use out of them 


in your operations. 


Thal ¢s «hy General’s Technical Servicemen so 
frequently offer suggestions and ideas that point the way 
to new efficiencies and economies in production and 


research operations. 


Remember—General’s Technical Service staff is yours to 
utilize. Just advise the nearest General Chemical office 


when you need such assistance. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


OFFICES IN PRINCIPAL CITIES FROM COAST TO COAST 



































Bottom section of an 18-foot vacuum tower 


being fitted and match-marked for field 


erection at one of Wyatt’s two modern steel 


plate fabricating plants. 


WYATT METAL & BOILER WORKS 


STEEL PLATE DESIGNERS, FABRICATORS AND 
ERECTORS TO INDUSTRY'S SPECIFICATIONS 

















1945 Index 


PETROLEUM 
PROCESSING 


Volume 3 


January - December 
1948 


Published Monthly by 
NATIONAL PETROLEUM PUBLISHING CO. 
1213 West Third Street 
Cleveland 13, Ohio 






































Absorption: 
Absorption Efficiency (WN). .. . Oct. 1008 
Propane Recovery by Absorption; Ludwig 
Kniel . . « « « «© «© « « «© « « « NOV. 1066 
Accidents (see Safety) 
Acetylene: 
Acetylene Produced by Cracking Methane in 
Regenerative-type Reaction Furnace 
coe eo ee we eo wo ow ow 8 ow ew oe oMar. 215 
Schoch Acetylene Process to be Used 
Commercially (T). ... + + « « «Feb. 104 
Acidic Wastes: The Effects of Acid and 
Alkaline wastes and General Methods for 
their Disposal; W. B. Hart. . . .May 409 
Additives: 
Asphalt Improver (WN) ...-.+ «+ + «Apr. 374 
Chemical Additive (WN)... .. «+ «July 702 
Foaming of Oils (PT). . .. ++ + «Feb. 161 
{nhibiting Oxidation of Lubricating Oils 
Cvccantisinxnvivoess 2 
Lube 011 Additive (WN). ... + + «July 697 
Lubricant Additives (WN)... . + «Aug. 799 
Oiliness Agents Are Also Rust Inhibitors 
(PT). «ee we we ww ww © oo ot Apr. 364 
Polyisobutylene Waxes (WN)... .- .-Jan. 80 
Adsorption: Separating Hydrocarbons by 
Adsorbents (PT) . - « « « «+ « « eAug. 787 
Aerosols (see Insecticides) 
Aircraft Turbine Fuels and Lubricants Pose 
Problem (T) . . + « « « «© « « « edune 528 
Air Drying (see Drying) 
Alarms: 
Alarm Thermometer (WN). . . + « « Nov. 1107 
Level Alarm (WN). . «+ «+ « « « « «May 498 
Portable Methane Alarm (WN) .. . Sept. 889 
Alcohol: 
Alcohol-hater Injection to Receive Further 
Study (T) « « « « © «© © © © © «© oaM. 12 
MCA Issues Methanol Safety Lata (BR) 
CReetveseecesveace « s oe WE 
Methanol-From-Gas Increasing in volume 
Mercer ve texnterec «Ae 
Power Alcohol Far From a Lead Issue (T) 
evans 6 ¢ * > Coe ow ae eee 
Oxo Process Receiving Commercial 
Attention (7) « « « © « © 0 0 o 0OGte O26 
Shell to Produce’Alcohol by Direct 
Ethylene Hydration (T). ..-.. Jan. 12 
Algae; Liquid Bromine Removes Obstinate 
Algae from 10,000 gpm Tower for $2.10/ 
day; John C. Albright... .. .May 421 
Alkaline Wastes: The Effects of Acid and 
Alkaline Wastes and General Methods for 
their Disposal; w. B. Hart. . . .May 409 
Alkylation: 
Cation Exchange Materials from Spent 
Alkylation Acid (PT)... . . . Nov. 1100 
Instrumentation of an Alkylation Unit; 
Harry F. Moore and George W. Gross 
ee 6 © © © eo ow ee ew ow ww ho lh oMey 6441 
Lack of Index Decreases Value of 
Alkylation Patents Reference (BR) 
cece eee ee ee ew eo © co oo oe OCt. 1017 
Allova: (see also steel) 
Alloy Castings (WN) .....-. -July 704 
Alloy Castings Guide (WN) ... . .June 608 


Alloy Descaling (WN). ... «+. + »Mar. 266 
Corrosion Guide (WN)... « « « « »Jan. 77 
Instrument Material (WN)... . . Sept. 896 
Low-temperature Steel (WN)... . -Apr. 377 
Nickel Alloys (WN) .. .. «+ « « Nov. 1114 
Nickel Specialties (WN) .... . Nov. 1113 
Nickel Steel Alloys (WN)... .. eMay 504 
Stainless & High Alloys (WN). . . Dec. 1231 


Alumina Cracking Catalysts; Vv. M. Stowe, 
KE. ke Marshall, L. L. Nickel and R. S. 
Greenwood . . . « « « « © © « « eApre 317 
Aluminum: Data on Properties Gives Value to 
Book on Aluminum and Alloys (BR) 
oeevoeeveeeceensee so « « Mapes. O06 
American Petroleum Institute: 
API Petroleum Facts Returns to Print 
after 6-Year Absence (BR) .. . .Apr. 379 
First in Series Issued by API on Plant 
Inspection Practices (BR) .. . Nov. 1119 
Individual Plants Can Help :Shape the API 
Study of Job Training (Ed). .. .4pr. 384 


SUBJECT INDEX 


American Petroleum Institute:- Continued 
List of Films on Training Is Compiled by 
the API (BR) . . . «© « « « « Dec. 1217 
Publish Bound Volume Covering First Five 
Years of Project 44 (BR)... . .Mar. 275 
Refiners' Tools and Materials for 
Tomorrow's Gasoline... . . « eJune 531 
Toxic Properties of Refining Chemicals 
Listed by API Medical Committee .Oct. 969 
American Society for Metals: ASM Publishes 
First Revision of Metals Handbook since 
1938 (BR) - « 2 « « © © © © © © DC. 1217 
American Society for Testing Materials: 
ASTM Issues Annual Edition of Petroleum 
Standards (BR). . « « « « « « « Apr. 279 
ASTM Issues 1947 Index for Standard 
Specifications (BR) .... .. sJuly 706 
ASTM pH Symposium Includes Petroleum 
Products (BR) . « « 0 © © «© « © ef@Be 179 
1947 Standards for Copper and Copper 
Alloys Available (BR) .... . Jan. 87 
Practical Engine Test Manual Published by 
Testing Society (BR)... .. . «June 611 
Standards Compiled on Paint, Varnish, and 
Related Products (BR)... +. -Aug.e 802 
Tractor Fuels Forum Covered in New ASTM 
Publication (BR)... +... + + Dec. 1217 
U.S. - British 011 Measurement Project 
Reaching the Pay Stage (Ed) . . Nov. 1128 
Ammonia: 
Ammonia Demand Still Outstrips Production 
Gecevcrvraerviesnces cd o Sapte G8 
Ammonia in 011 Industry (WN). . . .May 502 
Analysis: (see also Test Methods) 
Issue Revised Third Edition of UOP Test 
Methods for Petroleum (BR). . . .Feb. 179 
Method for the Direct Determination of 
Oxygen in High-Molecular Weight Organic 
Compounds . « « « « « «© « « + « «Mare 221 
Mines Bureau Crude 91l Report First of 
Its Type since 1928 (BR)... + -Aug. 802 
New Opinion on Origin of Lines Given in 
Spectroscopy Study (BR)... + «June 611 
Polarographic Determination of Naphtha- 
lenes in Kerosine and Light Gas Oils; 
D. P. Thornton, Jr. . « « « « « eJuly 673 
Rapid Methods of Analysis (Abstracts of 
API Papers) . . « « « « « « « « NOV. 1057 
Recording Spectrometer (WN) .. . .Apr. 373 
Scope Increased in New Edition of 
Colorimetric Analysis Book (BR) .May 509 
Still for Semi-Micro Analysis (WN) Dec. 1225 
Water Analysis Test Tube (WN) .. .Jan. 76 
Analyzers, Gas (See Gas Analyzers) 
Antifreezes: 
Antifreeze Supply Still in Question (T) 
see ee 8 oe 0 2 0 st 0 6 ole ae 
Next Winter's Antifreeze Picture Is 
Seapine Up (T). 6 0 0 2 0 6 0 « shite TH 
Anti-Oxidants: Inhibiting Oxidation of 
Lubricating Oils (PT)... . + Sept. 883 
Apparatus: (see Laboratory Equipment, and 
specific types) 
Arc Welding (see Welding) 
Army (see Military) 
Aromatics: (see also Chemicals, and 
Petroch: nicals) 
Coal Tar Losing Out as Source of 
Chemicals (f) « « 0 0 0 0 « 0 © care BO 
Petroleum Aromatics Continue to Attract 
Attention (T) . . . «+6 « « « « Jane 10 
Asphalt: 
Asphalt Improver (WN) ... «+ + « -Apr. 374 
Hydrogen Fluoride suggested for Floc- 
culating Asphalt (PT) ... + « «June 595 
Metal-covered Carrier Safe Replacement 
for Conventional Asphalt sample Cans; 
John C. Albright (PP) .... . Oct. 956 
Reducing Tackiness of Asphalted Materials 
(PT). we wes eevee ce co o edly 691 
Atomic Developments (see Radioactivity) 
Automotive Development: 
"Automobile Facts, Figures" Gives New 
Slant on Car Age (T). ... + + Dec. 1142 
Fuels for the Higher Compression 
Engines Remain Refiners' Problem 
GBccvccesecrs.essees « edly 738 


Automotive Developments:- Continued 
Gas Turbines to be Used in British 
Automobiles (T) . .« « « « « « « «July 628 
High Compression without Higher Octane 
Fuels (7) « « « « 0 0 0 © © « © NOVe 1040 
Aviation Fuels: (see also Jet Fuels) 
Aviation Fuels Not Being Neglected 
(T)e © ee ee eo © © © © © 2 © eked. 103 


Barrels (see Drum Handling) 
"Beth-Tec" Unit: Develop New Heat Transfer 
Unit Using Inorganic Salt Mixture; 
William C. Uhl. . «. «© « « © «© © eJanN. 65 
Blending: 

Automatic Blender (WN). ... . . Sept. 889 
Power-driven Roller Device Assures Fast, 
Thorough Mixing of Engine Laboratory 

Blending Stocks in Monsanto Plant 
Giese ee ee ee oe es + om TS 
Process Control (WN)... + + + « «Mar. 274 
Blowers (see Compressors) 
Boilers: 
Boiler Blow-off (WN)... +. «+ «+ + Oct. 1009 
Boiler Design (WN)... . + «+ «+ « «May 502 
Boiler Feed Pump (WN)... . +. sApr. 374 
Boiler Plant Furnace Designed to Burn 
By-product Fuels. . .. + + « « «Feb. 140 


Boiler Walls (WN) . . . + + «+ « « Oct. 1008 
Condensate Return (WN)... +. » Oct. 1009 
Dowtherm Unit (WN). - «. «+ « « « eJuly 698 
Package Steam Generators (WN) . . .Feb. 173 
Soot Remover (WN) . . . « « « « « Oct.. 1008 


Steam Separators (EP) ... + + « «Apr. 368 
Book Reviews: 
Alkylation of Alkanes, Vol. I, Patents; 
Gustav Egloff and George Hulla. Oct. 1017 
Aluminum and Its Applications; Hiram 
Brown and Associates. . .. . « Sept. 904 
Analysis of Crude Oils from 283 Important 
011 Fields in the United States, U. S. 
Bureau of Mines R.I. 4289; C. M. 
McKinney and 0. C. Blade. .-. . Aug. 802 
ASTM Manual of Engine Test Methods for 
Rating Fuels. . . «+ « « « « « eJune 611 
ASTM Standards on Copper and Copper 
Alloys--1947. . «6 « « «© « « »« eJan. 87 
ASTM Standards on Paint, Varnish, Lacquer, 
and Related Products. ... . + «Aug. 802 
ASTM Standards on Petroleum Products 
and Lubricants, 1947 Edition. . .Apr. 379 
Best's Safety Directory, 2nd Edition 
V~_ SCs eeetosres arn 2 ee Be 
Catalogue of Films Applicable to 
Petroleum Refinery Training Ist Edition; 
Comptied by API «+ « « « « « « « Dec. 1217 
Chemical Engineering Economics, 3rd 
Kdition; Chaplin Tyler. . .. . «July 706 
Chemical Engineering Fundamentals; Chalmer 
G. Kirkbride -« « « « « «© « « « eJan. 87 
Chemical Formulary, Vol. VIII; Edited by 
H. Bennett. . « « « © « « «© « « Sept. 906 
Colorimetric Methods of Analysis, Vol. I, 
Theory--Instruments--pH, 3rd kdition; 
foster Dee Snell and Cornelia T. Snell 
“wintrtuescnLcnertTtLtses. Uc. 
Conversion of Petroleum, 2nd Kdition; 
Ae Ne. Sachanen. . « « « « « « « NOVe 1119 
Corrosion Handbook; edited by Herbert H. 
Uhlig . « © © © © © © © © © © © UC Apre. 379 
Distillation and Rectification; bmil 
Kirschbaum. . . 6 «© « «© «© «© « © eSept.904 
Early Days of 011; Paul H. Giddens 
$eeveeneenvecs so + co Te 1 
Elements of fuel Technology; Godfrey h. 
Himus . « « © © © © © © © oo ow osune G11 
Encyclopedia of Hydrocarbon Compounds, 
Replacement Sheets No. 2 for Vol. I 
CoRene Bee 8a & ee oe ERR Re 
Forum on Tractor Fuels; ASTM Special 
Technical Publication No. 82. . Lec. 1217 
Frontiers in Chemistry, Vol. 5, Chemical 
Architecture; edited by kh. EK. Burk 
and Oliver Grummitt . .. . . . «Mar. 275 
Handbook, Butane-Propane Gases, 3rd ” 
Edition; edited by Lynn C. Denny and 
Harold W. wickstrom . . . . 6 « Mar. 275 








1948 Index 








Book Reviews--Continued 
Heat Conduction, with Engineering and 
Geological Applications; L. R. 
Ingersoll, 0. J. Zobel, and A. C. 
Ingersoll .. s+ « « « « « Dec. 1217 
Hydrofluoric Acid, Chemical Safety Data 
Sheet SD-25 of Manufacturing Chemists 
Assn. . « « « « « Nov. 1119 
Index to ASTM Standards, 1947 . « «July 706 
Industrial Experimentation; K. A. 
Brownlee. «+ «+ + e ° «© © « eJane 87 
Inorganic Process Budantetens Kenneth A. 
Kobe. «.6 «5 «© © © © © © © « « Sept. 904 
Interpretation of Spectra; William Mayo _ 
WO eae ve eae se 6 6 eee ons 
Introduction to Chemical Thermodynamics, 
2nd Edition; Luke E. Steiner. . Oct. 1017 
Literature Search on the Solvent Extrac- 
tion of Oleaginous Materials; B. H. 
weil, <a egg Bolen and Nathan 





Sugarman. . « . « « « « eJune 611 
Metals Handbook, "1948 battion edited by 
Taylor Lyman. .. .- « « « « Dec. 1217 


Methanol, Properties aa Essential Infor- 
mation for Safe Handling and Use, 
Chemical Safety Data Sheet SD-22 of 
Manufacturing Chemists Assn. . .July 706 

Modern Colloids; Robert B. Dean. .May 509 

Molybdenum: steels, Irons, Alloys; R. S.- 
Archer, J. Z. Briggs, and C. M. Loeb, 

JPo wo ew eo ew ow ow eo wo 0 cw ew oe eo Sept. 904 

National Fire Codes, Vol. I, Flammable 
Liquids, Gases, Chemicals, and 
Explosives, 1948 Edition. ...‘May 508 

National Policy for the 011 Industry; 
Eugene V. Rostow. . .. + + «+ « «Feb. 179 

Natural Gasoline and the Volatile 
Hydrocarbons, Sect. 1; G. G- Brown’, D 
L. Katz, C. G.- Oberfell and R. C. Alden 

ee «6 «+ © © © «© © eMay 508 

NEPA Handbook of. Fire Protection, 10th 
Edition; edited by Robert S. Moulton 
coe ee eo wo ow ee 8 wo oo Sept. 906 

011 and Petroleum Year Book, 1948; com- 
piled by Walter E. Skinner. . . Nov. 1119 

011 Shales and Shale Oils; H. S. Bell 


eee . + +e + © © « « Dec. 1217 
Organic Analytical Reagents, Vol. IV; 
Frank J. welcher. . «+ «+ « « « eApr. 379 


Our Enemy, the State; Albert Jay Nock 
“a ot 2 oe ee a ee ae « « « » eMay 509 
Petroleum Facts and Figures, 8th 
Edition . « « «© «© «© «© «© © «© « « eApr. 379 
Petroleum Production, Vol. IV, Con- 
densate Production and Cycling; Park J. 
Jones « « «+ + ee « « « « Sept. 906 
Petroleum Sechnolear, vol. 7; edited by 
F. H. Garner, k. B. Evans, and George 
Sell «2 «© © © © © © © © © © © oFeDe. 179 
Pittsburgh International Conference on 
Surface Reactions ... +. + « « Oct. 1017 
Prevention of Deterioration Abstracts 
ee ° © © «© «© « « eked. 179 
necssmended Practices for Refinery 
Inspection, Part 1, Process Equipmert 
oe 0 © © © © © ow 8 8 8 ew 8 eo NOV. 1119 
Report on the Petroleum and Synthetic 011 
Incustry of Germany, BIOS Overall Report 
Non. lw ws ee eee eee eo « « Sept. 904 
Research in a edited by C. C. 
burnas. « + ° © © © © « eApr. 379 
Science of Plastics, "vol. I; edited by 
ll. Mark and &k. S. Proskauer . . .Mar. 275 
selected Values of Properties of Ilydro- 
carbons, National Bureau of standards 
Circular C 461. . « « « «© « « «© eMar. 275 
Standard Methods (British) for Testing 
Petroleum and Its Products, %th kdition 
eee eawveeetesnecsee « » sie Os 
Symposium on pH Measurement’. . . «Feb. 179 
Synthetic letroleum from the synthine 
ve B. H. Weil and J. C. Lane 
ee © © © © © © 6 ew oMay «6508 
United States Petroleum Refining--wWar 
and Postwar; winona Patton. . . .May 509 
VOP Laboratory Test Methods for Petro- 
leum and Its Seppe, 3rd Edition 
« « « ekeb. 179 
Wear, ond Labriestion of Piston Rings and 
Cylinders; Dr. Reemt Poppinga . .Aug. 802 
Bromine |:emoves Obstinate Algae from 10,000 
gpm Tower for $2.10/day; John C. 


Albright. . «+ « « «+ «© «© «© « « eMay 421 


Bubble Caps: 
Rubble Cap Assembly Stamped Inexpensively 
from Thin Alloy (HI). . « « « « eJune 600 
Bubble Cap Fastening Improved by Serrated 
Key Arrangement (H”). . . + + + Sept. 888 
Bubble Towers (see Fractionating Towers) 


Bureau of Mines (see U.S. Bureau of Mines) 
Burners: (see also Combustion, and Furnaces) 
Combination 61l-Gas Burner May Relieve 
Fuel shortages (T) «+ + « « « eJuly 628 
fuel 011 Burners (WN) « « 6 « « + eApre 376 
Pump and ileater sets (WN) . . + + Dec. 123 
Butadiene from Cyclohexane (Pit) . . -Apr. 364 
Butane: (sée also Natural Gasoline, and 
Liquefied Yetroleum Gas) 
Butane Utilization Problem Also Has 
Economic Aspects (kd) « + « « « eJune 616 
More Butanes in Motor Fuels? (Ed). .Apr. 384 
Natural-gas Butane and Motor-fuel Vapor 
Pressures; f. €. Alden and T. w. 
Legatski. « »« + + © «© « » «© « » edune 579 
Problems in the kfficient Utilization of 
Refinery Butanes in Motor Gasoline; 
T. Le Apjohn and (. P. Heath. . .June 573 
Process Group Levelops Piping System 
Useful for Speeding up Butane Unloading 
(PP). 0 © 0 0 0 0 0 0 0 co oe « Sept. 846 
Quick Field Test for Propane Contamination 
of Butane Streams in Fractionator 
Control; Gray I. Hamblen (LP) . .Apr. 315 
Butterfly Valves (see Valves, Butterfly) 


Capacities (See Plant Capacities) 
Carbide and Carbon Chemicals Corp.: Renew 
15-Year Contract for Surplus Refinery 
Gas (T) « « « 0 0 0 « ete « «+ Nove 1099 
Carbon Black: 
Production of Carbon Sets Record in 
1047 (TT). « 0 « 0 0 0 «0 oe « eMay 400 
Surface Combustion Is Employed in New 
_Carbon Black Furnace (EP), , ..- -June 599 
Carbon Steel (see Steel, Carbon) 
Castings: 
Alloy Castings (WN)... +++ «+ July 704 
Castings Repair (WN). © © @8e-e88 July 702 
Iron Castings (WN) «. ++ + + + Apr. 375 
Catalysts: 
Alumina Cracking Catalysts V. M. Stowe, 
E. Ee Marshall, L. L. Nickel and R. S. 
Greenwood . . « + + « « « « « « eApre 317 
Catalysts (WN). eeeeeeee Sept. 898 
Chemicals and Catalysts (WN)... .June 606 
Clay Catalysts (PT) .. «+. + + Sept. 883 
Conversion Catalysts (PT) .. + + «Mar. 257 
Heat Stable Catalysts (PT). ... -May 449 
Hydrocarbon Synthesis Process Uses 0i1l- 
borne Catalyst (PT) . . + «+ « -Junme 595 
New Cracking Catalyst Yields Gasoline 
Rich in Olefins (PT). oeeee - Aug. 788 
Oxidation Catalysts (WN). eo eo ean. 78 
Refining Industry Major Consumer of 
Catalysts (T) . « « + « + « « « eAuge 725 
Catalytic Cracking (see Cracking, Catalytic) 
Cathodic Protection: 
A Billfon-Dollar Objective (Ed) . sept. 912 
Cathodic Protection (WN)... + + Dec. 1231 
Promote Cathodic Protection to Check 
Corrosion of Buried Structuress Sept. 902 
Caustic, Regeneration of Spent (PT) Dec. 1219 
Centrifuge, Hand (WN)... . +. + «Feb. 170 
Cetane Number: Modified Procedure Reduces 
Sample Size for Routine Cetane Number 
Determinations; J. 0. Chase and A. D. 
Puckett (LP) . «. + « « « « « « «Feb. 120 
Chemicals: (see also Petrochemicals) 
Alkylated Tar Acid (WN) ocedds Sept. 900 
Aromatic Compounds (WN) ...'« « «Feb. 174 
Chemicals and Catalysts (WN)... . .June 606 
Industrial Chemicals (WN) « « « « eJune 606 
Organic synthetics ( WN) ..°. . Sept. 898 
Radioactive Chemicals (WN)... . «Aug. 801 
synthetic Chemicals (WN)... . » -Mar. 273 
Toxic Properties of Refining Chemicals 
Listed by API Medical Committee Oct. 969 
Chemistry: 
Colloid Chemistry Is Useful in Many 
Industrial Applications (BR). . «May 509 
Fifth in WRU Frontiers Series Covers 
Chemical Architecture (BR)... .Mar. 275 
Formulary Follows Same Pattern Used in 
seven Earlier Editions (BR) + + Sept. 906 
New test Discusses Economic Forces of 
Inorganic Industry (BR)... « Sept. 904 





CODE for Regular Features: 


-- Book Reviews 

-- Editorials 

-- Equipment Patents 

Laboratory Practices 

-- Plant Practices 

-- Patent Trends 

-- Tomorrow in Petroleum Technology 
--' What's New 








S23 35988 





Consultants, Directory of (WN). 
Controlled Volume Pumps (see Pumps, Pro- 


Chlorine Technical pata' (WN)... « bec. 1231 
Cleaning: 


Clean, Dry Floors (WN) .. «+ » Nov. 1107 
Glassware Cleaner (WN) .. + + + Oct. 1001 
Improved Housekeeping Is Simple Task with 
Shop-built waste Chute on TCC Unit; 
Bernard I. Bell (PP)... . « « eJune 544 
Metal Cleaner (WN) «. « «+ « « « eJan. 76 
Tank Car Cleaner (WN) . . «+ «+ « « «Mar. 265 
$25 Scrapper Seves Half of Labor Costs in 
Cleaning Asphalt from Tank Bottoms (PP) 
etree rrrtnece’cccess Ge Ge 
Waterless Hand Cleanser (WN). . . .Dec.1227 


Check Valves (see Valves, Check) 
Coal: (see also Synthetic Fuels) 


"Coal-Fired Gas Turbine Predicted for 
2068" (TB) « o © 0 0 0 0c 0 0 0 0 cfm «618 


_ Low-Temperature Carbonization of Coal 


Produced Most of Japs' Synthetic 011; 
C. S- Goddin and D. P. Thornton, Jr.’ 
ceeeee ef © © © © © e888 8 «© «Feb. 121 


Coal Gasification: 


Coal-to-011 Plants Loom Closer. . .Aug. 739 

Growing Use of Oxygen in Gas synthesis 
creeds ce « oo «0 « Mite 

Open $500,000 Coal Gasification Pilot 
Plamt . « « 0 0 «' « «0 « « « o DeGe 1179 


Coal Tar Losing out as Source of Chemicals 


Dcveccescevece sees o ee 


Coke: 


Check Need for Coke Cleanout by Modified 
Distillation Test (LP)... . . »Aug. 760 

Petroleum Coke Demand Is Exceeding the 
Supply (T). oe «© © « « « «© « « Dece 1142 

Porous Tube Stops Coke Deposits in High 
Temperature Processing (EP) .. .Jan. 71 


Colloid Chemistry Is Useful in Many 


Industrial Applications. (BR). . .May 509 


Color Coding Keeps Loading Safe at_Utopia's 


Truckand Car Racks. ..... May 431 


Colorimeter (WN)... oe) ees ee sMay 504 
Combustion: (see also Burners, and Furnaces) 


Combustion Safety (WN)... .'. . .June 608 
Damage to Refractories and Tubes Results 
From Inefficient Furnace Combustion 
oe 0 0 0 @ 0 & 0 0 & © 0 oo & o cO6t.: OB 
Design of System for Controlling Com- 
bustion in Refinery Heaters . . .Oct. 945 


Companies (see Plants Described, and also 


specific firm names) 


Compressors: 


Air Compressor (WN) .'. . + «+ « » Nov. 1110 
Compressor Control (WN) .. . . » «Apr. 377 
Compressors (WN) . . «+ «' + « « « eMay 502 
Computer Cugt. Time in Direct Determina- 

tion of Supercompressibility Factors 

of Gases (PP) .° « oo e+ « « « NOV. 1073 
Costly Vibrations Removed from Compressor 

bischarge (EP) oe ow ew oe ee oe oUONe 72 
"Customized" Compressors (WN) .. .Feb. 170 
Exhausters & Compressors (WN) . . Dec. 1233 
Light-weight Blower (WN)... . . Mar. 266 
Obtain Increased Compression in Blower 

with Three Rotors (EP)... + + «May 506 
Pneumatically Operated Tools Reduce Time 

Needed to Clean Ports in Gas Compressors 

(PP) 0 0 0 oo 0 0 oo 9 6 oo oMOPe, 223 


Condensers: (see also Heat Exchangers) 


Ejectors and Condensers (WN)... .Jan. 80 
Remove Leaking Submerged Cooling Coil 
without Shutdown of Condenser; John C. 
Albright (PP) ee 0 0 0 eo eo oe eo one 4 
Resume of Sohio's Experience in Overhead 
Condensing Equipment’. . . 77. .June 555 
Scrubber pevice Cuts Cooler surface 50% in 
Condensing Gas-plus-Gasoline Mixtures; 
G. he Stephenson (PP) eee ee May 416 





Construction Materials: 


Reinforcing Bar (WN). . 2. « « « sApre 375 
Strong Refractory (WN). . + «+ + «May 498 
+ « eJon. 80 


portioning) 


Controllers: (see also specific types) 


Position Control (WN) . . + « «+ + Oct. 1005 
Pneumatic Control (WN). . . + + + Nov. 1114 
Recorders and Controllers (WN). . .Jan. 80 
Remote Control (WN) .. July 698; Oct. 1008 
sServo-mechanisms (WN) . « «+ « « « ekeb. 178 
Supply Remote shut-off to Pump by Yagnetic 

Device on Governor (PP) ... - -July 656 


Cooling Towers: 


Cooling Tower Height Is Reduced by Air- 

foil-shaped Inlet Louvres (EP). .May: 506 
Cooling Units (WN) . .- « «+ « « « «June 608 
Induced vraft Cooling Tower (bP). .Oct. 999 
Liquid Bromine Removes Obstinate Algae 

from 10,000 gpm Tower for $2.10/day; 

John C. Albright. . . . » « + « «May 421 








1948 Index 





Cooling Water (see water Treating) 
Copper: 1947 Standards for Copper and 

Copper Alloys Available (BR). . .Jan. 87 
Corrosion: 


Economics:~ Continued 
Other Factors than Today's Prices Control 
Synthetic Fuels Industry (Ed) . .Jan. 88 


Dehydration (see Drying) 

Derivative Controller the; Vincent Vv. 
a ae 

Desal ting: 


A Billion-Dollar Objective (Ed) . Sept. 
Anti-corrosion Agents (PT)... . «Jan. 


912 
70 


Combine Two Safety Features in Corrosion- 


Desalting Oils (PT) oe oe we Oo 6 July 691 
Operating Results on Commercial Hyper- 
sorption and Fiber Glass Desalting Are 


Petrochemical Economics and High 
Petroleum Prices (T). . .. + + -Oct. 925 
Refiner's 1948 Dollar Buys Less than 
Private Citizen's Dollar (Fd) . Dec. 1240 


Resistant Valve (EP)... . . . Sept. 887 Told to AICHE . «+ « + «+ «+ « eJune 537 Specifications Being Reviewed as Construc- 
Corrosion Guide (WN)... ... +. Jan. 77 Design Data: tion Cost Item (Ed)... . . + «Mar. 280 
Flectric Generator (EP) ... . . .Apr. 368 Basis for the Design of Instrumentation Time Saver, Space Saver, and Heat Saver-- 
Enclose Instrument Tubing in Conduit to for Automatic Control of Liquid Level; in One Picture; Roy W. Machen (PP) 

Prevent Corrosion (PP)... . + «July 656 Harold E. McClatchey. ... +. sMay 4651 eee ew ee we we ww ow ow Ape B11 
Long-recognized Need Filled by Metals Design and Construction of Pressure Unit Refining Costs Higher Despite 

Corrosion Handbook (BR) ..» . -Apr. 379 Relieving Systems; Nels E. Sylvander Larger Volume Output (Kd)... .June 616 
Offer Deterioration Abstracts on Annual and D. L. Katz July 642; Aug.774;Sept.873 Edeleanu Process: uviesel Fuel of 50-Cetane 

Subscription Basis (BR) .. +» «+ «Feb. 179 Fractional Distillation--Calculation of Value Produced in New sulfur Dioxide 


Organic Chlorides in wyoming Crudes Found 


Plate Columns for Ternary Distillation; 








Extraction Plant: S. ¥. Nickey. .June 538 
Editorials: 
A Billion-Dollar Objective. . . . Sept. 912 
A New Impetus to the Study of Motor Fuel 
Volatility. . . . « « «© « « « » Sept. 912 
A New Word Is Born. . « « « « « « NOV. 1128 
Bureau Is Its Best Salesman On synthetic 
Fuels Program... . + + «+ + sAug. 808 
Butane Utilization Problem Also Has 
Economic Aspects. . . + + «+ « « «June 616 
Cost of Natural Gas vs Petrochemical 
Manufacture . . . + « « «© « « « eJuly 712 
Efficient Motor Fuel Utilization Assumes 
Economic Importance... . . + «Feb. 184 
Fuels for the Higher Compression Engines 
Remain Refiners' Problem. . .. .July 712 
Improving Octane Performance by Anti- 
Detonant Injection ..... + «May 512 
Individual Plants Can Help Shape the API 
Study of Job Training... . . -Apr. 384 
Industry Must Combat Bureau's Desire to 
Foster Coal Hydrogenation Plant .Apr. 384 
Industry Support Needed to Bring Rizley- 
Moore Bill before Congress. . . .May 512 
Krug Proposal Means Government Subsidized 
Liquid Fuel Industry .. .. +» «Mar. 280 
Laboratories Now Are as Modern as Plant 
Processing Kquipment .... «+ «Feb. 164 
Labor Board Follows FPC Tactics in 
Defining Interstate Commerce. . Sept. 912 
Liaison with the Schools. ... . «Aug. 8U8 
More Butanes in Motor Fuels?. .. -Apr. 384 
Natural Gasoline Agencies Work Together 
on Technical Problems... . . Dec. 1240 
95% Operating Performance Means Urgent 
Need for New Plant Steel. . . . -Aug. 808 
011 Has Two-fold Interest in Armed 
Services' Program for Industry. .Jan. 88 
Other Factors than Today's Prices Control 
Synthetic Fuels Industry. ... .Jan. 88 
Petroleum Research Frees Housewives From 
Saving Waste Cooking Fats... .Oct.1024 
Public's Research Department Presents a 
Misleading Report... . ++ + «Mar. 280 
Refiner's 1948 Dollar Buys Less Than 
Private Citizen's Dollar. . .. .«Dec.1240 
Refiners' Work on Smog Problem May 


Cause of Plant Corrosion. . . . .Oct. 941 
Pipe Nipple Shields Valve Stem Against 

Corrosion from weather (PP) . . .Apr. 312 
Prevention of Corrosion in Refinery Heat 

Exchanger Equipment; M. A. Furth.June 549 
Promote Cathodic Protection to Check 

Corrosion of Buried Structures. Sept. 902 
Pump for Corrosive Liquids (EP) . .July 696 
Resume of Sohio's Experience in, Overhead 

Condensing Equipment; E. N. Salathe Desul furization: 

cee ee Cee Cee ce Ke Anhydrous Desulfurization of Gases (PT) 
Steam Line Corrosion (WN) .. ». . Dec. 1231 coe ee ew we ww ww ww ow ow oFeb. 161 

Costs (see Economics) Catalytic Desulfurization and Reforming 
Couplings (see Fittings) of Naphthas over Bauxite; C. J. Helmers 
Cracking Catalysts (see Catalysts) and G. M. Brooner ... . . « « «Feb. 133 
Cracking, Catalytic: (see also specific Diesel Fuel of 50-Cetane Value Produced in 
processes) New Sulfur Dioxide Extraction Plant; 
Afterburning in Cat Cracker (EP). .May 507 S. W. Dickey. . «+ + «+ «+ + « « eJune 538 
Alumina Cracking Catalysts; Vv. M. Stowe, Improve Efficiency in Mercaptan Extrac- 

E. E. Marshall, L. L. Nickel and R. S. tion Using Cascade-Type Fractionating 

Greenwood .°. . « « © « « « «© «© cApre 317 trays; F. Duane Fuqua... . + Nov. 1050 
Better Heat Utilization Achieved in New Regeneration Steps Cut Cost of Removing 

Houdriflow Cracking Process . . Dec. 1163 Mercaptans see ee ee wo oMay 6435 
Catalysis Heat Losses Kept Low by Means of Detergents: 

Electronic Device (EP)... + » «Feb. 165 Petroleum Companies Highly Active in 
Catalyst Stripper (hP) ... . . »Apr. 368 Synthetic Detergents (T). . .. .July 627 
catalytic Conversion Apparatus (EP) Synthetic Detergents Attract Attention 

© 0 0 © 0 © 0 0 0c 8 ce oe 0 0 0 eo Sept. S68 (t) eee ecececevcccc co cae 200 
Catalytic Conversion Unit (EP) Development (see Research) 

Cente nae «ate « Cr a ia we Dew-point: 

Catalytic Cracking (PT) . + + +. .June 595 Dew-point Control (WN). ... + + «Mar. 273 
Control Space Velocity in Reactor Using Dew-point Recorder (WN)... .. «June 609 

Telescoping Catalyst Pipes (EP) .Oct. 998 Diese] Fuels: 

Conveyor Chain (EP) ...... +» Sept. 888 Diesel Fuel of 50-Cetane Value Produced 
Device Stops Interruptions by Undersized in New Sulfur Dioxide Extraction Plant; 

Catalyst Particles (EP) ... . .July 695 S. We Dickey. « « « « « « » « « eJune 538 
Fixed Bed Catalytic Apparatus (EP).Mar. 262 Diesels Shown Efficient Consumers of 
Improve Effects of Quenching with Petroleum (T) . + » «+ « » « « « NOV. 1039 

Streamlined Injector (EP) ... Aug» 792 Modified Procedure Reduces Sample Size for 
Ledge on Internal Insulation Serves as Routine Cetane Number Determinations; J. 

Catalyst-Bed Support (EP) ... .Mar. 262 0. Chase and A. D. Puckett (LP) .Feb. 120 
Maintain Reactor Temperatures by Dikes (see Firewalls) 

Electrically Induced Heat (EP). .Aug. 790 Directory of Consultants (WN)... .Jan. 80 
Moving Bed Catalytic Cracking Unit Disposal of Wastes (see Waste Disposal) 

GPpe wc eceeveeece ce co o cbume GD Distillation (see Fractionation) 

Refiner with 4500 B/D "Cat Cracker" Cites Drafting Equipment: 


Robert R. White and W. T. Boyd 
(article @) « « cc 0 0 0 « « o ofGbe 9 
Method for Correlating Thermal Reforming 
Yield Data with Operating Conditions; 
Herold F. Tighe... . + + + + -Oct. 986 
Orifice Information (WN)... . ». Oct. 1008 
Piping Slide Rule (WN) .Apr. 375; Nov. 1110 
Scale Models (WN) . . « + + « + « «May 497 
Welding Guide (WN). . . Apr. 375; Nov. 1113 


Advantages in his Operation; John Ss. Drafting Equipment (WN) ... . . Oct. 1008 Prove of Wide Public Service. . .Dec.1240 

PF co ew ee ee oe co ey 8 Drafting Templates (WN) .. .. + Sept. 898 Refinery Superintendent, PH.D. . .July 712 
Stop Catalyst Jams in Cracker With Drawing Template (WN) .. . «+. + »Aug.e 795 Research Laboratories Symbols of Future 

Disengager for Seal Vapor (EP). Nov. 1104 Instrument Template (WN)... . . .Apr. 373 "0il Progress Days"... +. + +» Nov. 1128 
Tar Accumulation Is Reduced in Modified Drainers, Multiple Port (WN)... . .Apr. 376 Safety Record Improves Despite Complex 

Tube Sheet Design (EP)... . ..Apr. 366 Drum Handling: (see also Material Handling) Nature of Refining Today. . . . Oct. 1024 
Troublesome Valves Indicated on Cycle- Adjustable Drum Truck (WN)... . .Aug. 796 Specifications Being Reviewed as 

timed Process Units (EP)... . «Feb. 166 Barrel Lifter (WN). . +. « « « « Jan. 74 Construction Cost Item. ... . »Mar. 280 

Cracking, Thermal: Drum Truck (WN) tvteress * Te Training New Professional workers .June 616 

Butadiene from Cyclohexane (PT) . .Apr. 364 Four-drum Carrier (WN)... . + + »Mar. 265 Unit Refining Costs Higher Despite Larger 
Thermal Cracking (PT) ..... . «May 449 Handles Three Drums (WN)... . + -June 602 Volume Output ..... +... June 616 
Thermal Cracking (EP) . . +... . «June 600 Twelve-drum Truck (WN)... . . + «Apr. 369 U.S.-British 011 Measurement Project 
Thermal Cracking Unit (EP)... . .June 600 Drying: 


Reaching the Pay Stage. ... -Nov. 1128 
What Do You Know About D-2, CRC and Our 
Other Technical Groups? ... . Oct. 1024 
will We Have the Technologists for a 
Synthetic kuels Industry. ... «May 512 
Education (see Training) 
Ejectors and Condensers (WN). ... -Jan. 80 
Electric Generators: 


Thermofor Pyrolytic Cracking; S.C. 
Eastwood and A. E. Potas. .. . Sept. 837 
Ugite Cracking Process (PT) ... .Jan. 69 
Crude Desalting (see’ Desal ting) 
Crude 011: (see also Production) 
Middle East 011 Seen of Immediate 
Importance (T). . «+ «6 « « « « eJuly 627 


Clean and Moisture-free Gas Is Supplied to 
Actuate Controllers in Gasoline Plant 
(P)e we ee eeveeccc ec co c « NOVe 277 

Instrument Air Dryers (WN)... » Dec. 1231 

Scrubber Dries Gas Samples Thoroughly, Is 
Made of Six-inch Pipe and Fittings; 

John C. Albright (PP) .... . . -July 657 


Mines Bureau Crude 011 Report First of Dust Preventive Compositions (PT) . .Apr. 363 Electric Generator (EP)... + + -Apr. 368 
Its Type since 1928 (BR). . . . «Aug. 802 Generator Sets (WN)... +++ + «Feb. 174 
011, Gas Only Volume Source of Liquid Packaged Generator (WN)... .- + «Mar. 268 
Fuels for Many Years. .... . .May 403 Economics: Selecting Generators (WN)... . .Jan. 80 
Organic Chlorides in Wyoming Crudes Butane Utilization Problem Also Has Electric Motors: 
Found Cause of Plant Corrosion. .Oct. 941 Economic Aspects (Ed) .... . . .Jdune 616 Electric Motors (WN). ... «+. + Nov. 1114 


Cutters, Metal: 

Chain Type Cutting Tool Useful for Wide 
Range of Pipe Sizes (EP)... . .Mar. 260 

Flange Faces Regrooved Quickly with 
Portable Serrating Tool (EP). . .Apr. 366 

Hand Cutters (WN) . . « « « « « » «Mar. 271 

Skilled Operators Are Not Required with 
Device for Rapid Pipe-Cutting (EP) 


Chemical Engineering Economics Revised in 
New 3rd Edition (BR)... . . + «July 706 
Cost of Making Higher Octanes; W. M.° 
Holaday . . « « « « ee « « « « eFeb. 107 
Cost of Natural Gas vs Petrochemical 
Manufacture (Ed). .. . + + »« « eJuly 712 
Economic Studies Are Useful Tools for 
Profits in Small Refineries; Melvin H. 
ee ee © oe 0 0 wo ow ow 8 ot ow oe CApre 366 Gertz Crercrtece cs ce sc ae SS 
Cycle Timers: Electronic Timer (WN) .Apr. 370 Efficient Motor Fuel Utilization Assumes 
Cycling Operations (see Natural Gasoline) Economic Importance (Ed). .. . .Feb. 184 


Laboratory Motor (WN) . +. + + + eduly 700 
"Pancake" Motor (WN). «+ + + « « Oct. 1005 
Reduce Time on Unit Clean-outs through 
Complete Motor Records. ...-. -Jan. 54 
Electric Welding (see Welding) 
Electrical Equipment: 
Electrical Connector (WN)... . .«May 502 
Electric Power Factor (WN). .. . Dec. 1233 
Electrodes (see welding Equipment) 
Electron Diffraction: Diffraction 
Instrument. (WN) . . . + + « « « «Feb. 176 | 
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Employee Relations: (see also Personnel, 
and Training) 
Labor Board Follows FPC Tactics in 
Defining Interstate Commerce (Ed) 
e 0 6 6 6 8 oo o 0 « « Capt. O29 
Menegenent Orientation week; Carl G. 
Morrison and W. A. Abercrombie Dec. 1165 
Energy Sources: Exhaustive Compendium of 
Our Energy Sources (T). . . + + Dec. 1141 
Engine Lubrication (see Lubrication) 
Engine Testing (see Testing) 
Engineering: 
Chemical Engineering Economics Revised in 
New 3rd Edition (BR)... . +. «July 706 
Kirkbride Stresses Fundamentals in 
Chemical Engineering Book (BR). .Jan. 87 
Engines (see Specific types) 
England (see Foreign Developments) 
Equalizing Joints (see Expansion Joints) 
Equipment: (see also specific types) 
Directory of Refining Equipment to be 
Exhibited at the International 
Petroleum Exposition. ... +. «May 463 
Equipment Men See Products in Use in a 
Modern Refinery . « « «+ + « + « Nov. 1120 
For what's New in Refining Equipment Visit 
the Tulsa Petroleum Exposition. .Apr. 345 
Maintenance of Stainless Steel Equipment 
in Refineries--Types and Their Applica- 
tion, Welding, Intergranular Corrosion; 
W. G. Renshaw (article 1)... eJan. 25 
Maintenance of Stainless Steel Equipment 
in Refineries--Stress and Local Cor- 
rosion, Wear and Abrasion, and Cleaning 
Methods; W. G. Renshaw (article 2) 
© 0 0 0 6 0 6 0 ec 0 0 oc co eo oFODe 186 
Modern Research Uses Wide Variety of 
Test Equipment. . ..+ +++ + « «May 408 
Nearly 200 Companies Will Display Process 
Equipment at Tulsa Show... . .Mar. 210 
New Petro-chemical Processing Equipment 
Displayed at New York Exposition; 
William C. Uhl. . . 2 eo 6 © © oN. 615 
011 Industry Equipment (WN) .. . »Mar. 271 
Petroleum Equipment (WN). .. +. «+ sAug. 799 
Equipment Patent Review: 
Automatic Primer Featured as Part of 
Centrifugal Pump ....+ ++ + Jan. 72 
Bomb Safety Factor Improved By Inclining 
Closure Screws... « + « « « July 696 
Bourdon Tube Replaces Needle in Small Flow 
Control Valve ...-. + « « « Feb. 165 
Bubble Cap Assembly nenne Inexpensively 
from Thin Alloy. . «++. + + « June 600 
Bubble Cap Fastening Improved By Serrated 
Key Arrangement. ... ++ +». Sept. 888 
Catalysis Heat Losses Kept Low ‘by Means 
of Electronic Device... .. . Feb. 165 


Chain Type Cutting Tool Useful for Wide 
Range of Pipe Sizes. ... . . + Mar. 260 
Claim Vapor Loss Is Eliminated in Double- 
roof Storage Tank. ....+ +. . July 695 
Combination Tower Is Economic in 
Lubricating 011 Manufacture. . .Dec. 1222 
Combine Two Safety Features in Corrosion- 
Resistant Valve ... +. + + «Sept. 887 
Control space Velocity in Reactor Using 
Telescoping Catalyst Pipes . .. Oct. 998 


Conventional Design Is Adapted to Metering 
Catalyst Flow Rate .... .. + June 600 
Cooling Tower Height Is Reduced by 
Airfoil-shaped Inlet Louvres . . May 506 
Costly Vibrations Removed from Compressor 
Discharge. « « « « © © © © «© « eJQMe 72 
Device Stops Interruptions by Undersized 
Catalyst Particles ....s+.s-. July 695 


Dual Purpose Fitting Suitable for Two 

Types of Pipe Joints... . . .Dec. 1223 
Efficient Operation and Fuel Saving 

Feature Four-step 011 Dehydrator.June 599 
Find Economy in Initial Cost for Modified 

Heater Design. ....+ +++ + Sept. 887 
Flame Arrester Cleaned Quickly By 

Combining with Plug Valve. .. . Oct. 998 
Flange Faces Regrooved Quickly with 

Portable Serrating Tool. . .. . Apr. 366 
Flask Heater Uses Convection, Improves 

Temperature fontrol. . .. «+ + .iec. 1223 


Floats Indicate Specific Gravity 
Continuously on Process Streams. Aug. 790 
Improve Accuracy In Slide Rule hrough 
Use of Traveling Tape. .... . July 696 
Improve Arc-type "Metallizer" By Air- 
driven Feed, Vibrator. ... » .Sept. 887 
Improve Effects of Quenching With 
Streamlined Injector... . . . Aug. 792 
Insulated Joint Performs Favorably at 
Temperatures well over 950° F. . .May 506 


Equipment Patent Review:--Continued 


Ledge on Internal Insulation Serves as 


Catalyst-Bed support. .. - 


+ Mar. 262 


Lower Cost Claimed as Feature of Balloon- 


type Lifter Roof... «+s « 


. May 506 


Magnetic Tool Finds "Go-devils" Jammed 


Inside Buried Pipelines. . . 


« Mar. 260 


Measure 011 Gravity Rapidly in "bloating" 


Pipeline Loop. . .« « «+ «+ « « 


Measure Tank Contents Safely with 


Resilient Gaging Gate. .. - 


Maintain Reactor Temperatures by 


klectrically Induced Heat. . 


- Feb. 166 
+ Oct. 999 


+ Aug. 790 


New Expander with Stop Collar Prevents 


Tube Walls weakening... - 


«Nov. 1103 


Obtain Flow-ratio of Two Fluids Using 


Double Rotameter Tube. .. . 


-eJuly 696 


Obtain High Pressure Service in Bourdon 


Tube Surge Pump. . «+ + «+s « 


+ Jan. 72 


Obtain Increased Compression in Blower 


with Three Rotors. . . «s+ « 


- May 506 


Obtain Satisfactory Butt Welds by Use of 


Removable Spacers. .. .« e 


«Nov. 1103 


One-handed Operation Permitted by Thumb- 


operated Jaw Wrench. . « « « 


+ May 507 


Orifice Plates Can Be Replaced with Line 


in Normal Operation. ... .° 


«Nov. 1103 


Outlet Valve Removed Quickly by Novel 


Locking Arrangement. « + « « 


. Aug. 792 


Oxygen Tank Cradle Features Locking Cam 


and Flat Bottom ..++-e-. 


- Apr. 368 


Porous Tube Stops Coke Deposits in High 


Temperature Processing . . -« 


Pressure Regulator Is Improved by 


Aspirating Effect on Flow. . 
Pinion and Ring Gear Pump. . . 
Pipe Coupling . «+ «+ «+ eee 
Pipe wrench . . « « «© e «eee 
Pressure Relief Valve... + «+ 
Pulsation Absorber. . . +. + «+ « 
Pulsation Dampener. . . + + « « 
Pump for Corrosive Liquids. . . 
Reducing flange . . « «+ «+ «+ « « 
Regulating Device . . «+ «+s 
Rotameter Metering Tube... .« 
Scraper for Double Pipe... .« 
Self-aligning Pump Flange... 
Self-Tightening Wrench ... - 
Specific Gravity Indicator. . . 
Sludge Removal Tank . . + + « « 
Steam Separators . «© «+ + «+ «« 
Tank Fabrication Method... .- 
Testing Device Ce ae ae ee ee 
Thermal Cracking . +. +++ 6 « 
Thermal Cracking Unit. ...-. 
Thermocouple. . . + + + « « « « 
Vacuum Storage Tank . «+ + « «+ 
Valve Construction. « « « «+ « « 


Equipment Patent Review--Briefs 
Afterburning in Cat Cracker. . 
Automatic Welding Cable... . 
Catalyst Stripper. . +++ «+ 
Catalytic Conversion Apparatus. 
Catalytic Conversion Unit... 
Catalytic Conversion Unit... 
Centrifugal Pump .. ++ ees 
Constant Temperature Bath. . . 
Continuous Oil Purifier... . 
Continuous Specific Gravity . . 
Control Means for Pebble Heater 
Conveyor Chain. . «++ « «es 
Electric Generator. . «+ « « « 
Fixed Bed Catalytic Apparatus . 
Floating Roof Tank Seal... ~« 
Fluid Catalytic Cracking. .. - 


+ Jan. 71 


- Apr. 368 


. April 368 


+» May 507 
Oct. 1000 
Nov. 1104 
Nov. 1104 
Oct. 999 

July 696 
Oct. 1000 
Nov. 1104 
-July 696 
Nov. 1104 
Nov. 1104 
Oct. 1000 
+ May 507 
April 368 
April 368 

June 600 
Oct. 1000 

June 600 

June 600 
Sept. 888 
Dec. 1224 
+ May 507 


+ May 507 
April 368 
April 368 
Sept. 888 
+» May 507 
«Aug. 792 
+ May 507 
Sept. 888 
-July 696 
Dec. 1224 
April 368 
Sept. 888 
April 368 
March 262 
+» May 507 
-Aug. 792 


Fluid Catalytic Cracking Apparatus 


Fluid Catalytic Cracking Unit . 
Fluid Catalytic Unit. ....-. 
Fluid Flow Regulator. . . «+ «+ 
Fume and Gas Ejector. .. ~- . 
Gate Valve Provides Tight Seal. 
High Pressure Valve . + «+ «+ « 
Hydraulic Drum Jack . . «++ +» 
Induced Draft Cooling Tower. . 
Leakproof Pipe Joint Seal... 
Lifter Roof... +++ eee-s. 


March 262 
+ May 507 
Sept. 888 
«June 600 
«June 600 
Nov. 1104 
Nov. 1104 
+ May 507 
-Oct. 999 
March 262 
-June 600 
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BR -- Book Reviews 
-- Editorials 
-- Equipment Patents 
-- Laboratory Practices 
Plant Practices 
-- Patent Trends 
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-- What's New 





-- Tomorrow in Petroleum Technology 








Equipment Patent Review--Briefs:- Continued 


Lifting Sling Guide... .. . + Oct. 1000 
Liquid Level Control. . « « + « « Nov. 1104 
Liquid Level Controller... . « March 262 
Mechanical Seal . . + + + «+ « « « « May 507 
Moving Bed Catalytic Cracking Unit.June 600 
Non-stickii.g Gate Valve... . .- Sept. 888 
Oil-wax Separator... + + «+ + + «Auge 792 
Packing . . « «+ © © « © «© « «+ « Oct. 1000 
Pebble Heater... ++ « « « « « April 368 
Railway Car-Mover Operated by Geared-up 
Electric Motor. ... ++ + + «+ eFeb. 166 
Recover 011 from Waste Sludge Using 
Rotary Filter Method. ..... -Jan. 71 
Rotary Pump Friction Reduced by Series 
of Needle Rollers .... «+ + + Dee. 1222 
Scalloped Type Wall Saves Metal in 
Construction of Storage Tanks . .Mar. 260 
Skilled Operators Are Not Required with 
Device for Rapid Pipe-Cutting . .Apr. 366 
Stop Catalyst Jams in Cracker with 
Disengager for Seal Vapor. . . Nov. 1104 
Surface Combustion Is Employed in New 
Carbon Black Furnace: ..... June 599 
Tar Accumulation Is Reduced in Modified 
Tube Sheet Design... . ++ + «Apr. 366 
Troublesome Valves Indicated on Cycle- 
timed Process Units... . + + skeb. 166 
Use Electrically-heated Bellows in Rapid 
Response Valve Design... . «+ «Mar. 262 
Use Thermocouple in Flow Meter for Low 
Velocity, High Pressure... . .Oct. 999 
Use Variations in Consistency to Control 
Wax Filtering Rate .... . . Sept. 887 
Valve Lubricated Automatically by 
Ratchet wrench Arrangement. . ..-.Jan. 71 


Ethylene: 


Design Details, Operating Results of First 
Commercial o <papepgee William F. 
Bland. «+ s+ +6 + + «© © © «© «© © duly 635 

Thermal Cracking unit (EP). «. + « «June 600 


Ethylene Glycol (see Antifreezes) 
Expansion Joints: 


Dresser Sleeve Is Revamped and Adapted for 

Use in Steam Line Expansion Joint; Roy 

We Machen (PP). . + «+ « «© « « « eMay 417 
Equalizing Joints (WN)... .. + apr. 369 
Expansion Fittings (WN)... . . «May 498 
Expansion Joints (WN) . .May 502; Nov. 1105 
Insulated Joint Performs Favorably at 

Temperatures Well over 950° F (EP) 

cn oe Oe ee o « + « « eMay 606 


Exposition of Chemical Sudestetess New 


Petro-chemical Processing Equipment 
Displayed at New York Exposition; 
Williem C. Uhl. . « « « + «© « «© ean. 15 


Exposition, Petroleum (see International 


Petroleum Exposition) 


Extraction. Solvent ‘see Solvent Refining) 


Federal Legislation: 


Government Subsidy Needed to Speed Com- 
mercial Synthetic Fuels Industry.Apr. 301 
Industry Must Combat Bureau's Desire to 
Foster Coal pepe peepee Plant (Ed) 
eee a a « « « « eApr. 384 
Industry support Needed to Bring Rizley- 
Moore Bill before Congress (Ed) .May 512 
New Federal Water Pollution Control Act - 
Its Significance to Petroleum Refiners; 
. Oo BirGs: 0 oc 8 cc 6 co « Ste OF 


Federal Power Commission: Industry support 


Needed to Bring Rizley-Moore Bill before 
Congress (Ed) .... ++ + «+ « May 512 


Feed Preparation: 35,000 b/d Spherical 


Vacuum Flasher Supplies Feed for Twin 
Crackers; D. P. Thornton, Jr. . .Apr. 303 


Filters: 


Air Filters (WN). . . . s+ + « « Oct. 1008 
Recover 011 from Waste Sludge Using 
Rotary Filter Method (EP) ... «Jan. 71 
Stainless Filter (WN) ... ... cJan. 76 
Use Variations in Consistency to Control 
wax Filtering Rate (EP) .. . . Sept. 88% 


Fire Codes: NFPA Issues Revised Code on 


Flammable Liquids and Gases (BR).May 508 


Fire Extinguishers: 


Construct Foam Tower for Less than $1000 
from Odds and Ends in Illinois Plant 


(PP). Stevertvecnim & 
Fire Extinguishers: (wn) «Feb. 170;0ct. 1005 
Fire Hose (WN). 0 0 0 eo oo oMar. 271 


Fire Pump (WN). . . «2 6 + « « « «May 498 
Foam Mixer (WN) .« + + « ee « « eMay 502 
Lightweight Extinguisher (WN) . . .Apr. 370 


New Foam Liquid (WN)... . + +. Oct. 1005 
011 Fire Fighter (WN) ... . + « «June 602 
Refinery Fire Truck (WN). . . . « Nov. 1112 
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Fire Protection: Tenth Fire Protection Hand- 
book Describes Newest Developments (BR) 
. . oO . . . . . . . . . . . Sept. 906 
Firewalls: 
Firewalls of Steel Gain Tank Capacity in 
Limited Space... +s +» « « « «Mar. 208 
Steel Dikes' Saved Six Acres; Fred L. 
Plummer .. 2 6 6 © © © «© © «© » eJUly 671 
First Aid (see Safety) 
Fischer-Tropsch Process (see also Synthetic 
Fuels) 
Fischer-Tropsch Developments in Germany 
eoocee ce ew eo ew ow 0 8 8 ow oe CAP. 927 
More Technical Data on Synthine Process 
Met cv teeveces «es i we 
Synthetic Fuels Covered Well in New 
First Text on Subject (BR)... .May 508 
Fittings: 
Alloy Valves, Fittings (WN) .. 
Hose Fittings (WN). . «+. «+ «+ 
Instrument Fittings (WN)... - 
Leakproof Pipe Joint Seal (EP). 


+ eAug. 799 
Measure Tank Contents Safely with 


Nov. 1114 
«July 697 
«Mar. 262 


Resilient Gaging Gate (EP). .. .Oct. 999 
Pipe Coupling (EP). . + + + + + « eMay 507 
Pressure Tables (WN)+ + + +» + + + «Mar. 271 
Safe welding Coupling (WN)... . .Apr. 369 
Stainless Fittings (WN)... . . Sept. 898 
Stainless weld Fittings (WN). . . .Feb. 176 
Swivel Joints (WN) .. + ++ + «+ «May 504 
Threadless Fittings (WN)... . + -Feb. 169 
Tube Fittings (WN). - +--+ + + +. «June 608 
welding Fittings (WN) . .Jan. 78; Nov. 1113 


Flanges: 

Australians Separate Pipe Flanges Quickly 
By Using "Slip" Flanges and Jacking 
Bolts; A. M. Johnson (PP) . .. .Oct. 955 

Flange Faces Regrooved Quickly with 
Portable Serrating Tool (EP). . .Apr. 366 

Reducing Flange (EP) .. . + + + Oct. 1000 

Safe Blind Flange (WN)... . . + Oct. 1001 

Self-aligning Pump Flange (EP). . Nov. 1104 

Floats (WN) . « oo 0 « « 0 0 0 © « cane 80 
Flow Indicators-Recorders-Controllers 

Automatic Controller (WN) ... . July 702 

Bubbler Type Purge Meter (WN) . . Dec. 1226 

Conventional Design Is Adapted to Metering 
Catalyst Flow Rate (EP) ... + .Jime 600 

Electric Flow Meter (WN)... .. «Jan. 77 

Electronic Rotameter (WN) ,.. +» Sept. 391 

Flow Measurement (WN) . .July 704; Aug. 793 

Flow Meters (WN)... . + « «Sept. 898; 900 

Fluid Flow Regulator (EP) ... . «June 600 

Laboratory Flowmeter (WN) .Mar.268;Nov.1112 

Materials Guide (WN)... .« + « + June 604 

Measures Flow and Level (WN)... «June 604 

Molten Solids Meter (WN)... . . «Aug. 796 

New Flow Principle (WN) ... . « Nov. 1114 

Obtain Flow-ratio of Two Fluids Using 
Double Rotameter Tube (EP). . . .July 696 

One Piece Control (WN)... + + + Sept. 891 

Rotameter Metering Tube (EP)... .July 696 

Rotameters (WN) . «+ + 6 « « « « «Feb. 178 

Stroboscopic Flowmeter (WN) . . . Nov. 1113 

Use Thermocouple in Flow Meter for Low 
Velocity, High Pressure (EP). . .Oct. 999 

Fluid Catalytic Cracking: 

Casper Fluid Unit (WN)... . .. eJan. 80 

Fluid Catalytic Cracking (EP) .. .Aug. 792 

Fluid Catalytic Cracking Apparatus (EP) 

o @ 8 08 6 0 © 6 0 8 2 0 6 0 oo ote O68 
Fluid Catalytic Cracking Unit (EP).May 507 
Fluid Catalytic Unit (EP) ... . Sept. 888 
Fluid Cracking (WN) - - + + - + + Nov. 1114 
How to Repair Leaks by Arc Welding when 

Fluid Crackers Are in Operation; Robert 

H. Darling... « «+ + © « « « eApr. 349 
Improvements in Fluid Catalytic Cracking 

Listed (T). « «' «' « 0 « « « « « NOV. 1090 

Foaming of Oils (PI)... ... . + + «Feb. 161 
Foreign Developments: 

Acetylene Produced by Cracking Methane in 
Regenerative-type Reaction Furnace 
CAC SP HEV SAK ees ss a OS 

British Fuel Ministry Issues First in 
BIOS Report Series (BR)... +. Sept. 904 

Fine Supply Job by Petroleum Board of 
Great Britain Has Saved 0il Industry 
there from Socialization; Warren C. 

Platt . 2 0 © 0 © 0 0 © © 0 © oAge 742 
Fischer-Tropsch Developments in Germany 

co eo we oe wo wo oo oe ow ow thre 327 
Low-Temperature Carbonization of Coal 

Produced Most of Japs' Synthetic 011; 

C. S. Goddin and Dp. P. Thornton, Jr. 

ee os 6 6 6 6 0 6 04 0 0 « o ie 
Refinery Expansion Across the Atlantic 

Will Remap the World's 011 Market; 

Warren C. Platt ....+ ++ + + Sept. 857 


Foreign 011: Middle Kast 0il Seen of 
Immediate Importance (T). . . + «July 627 
Fractionating Towers: 
Bubble Cap Assembly stamped Inexpensively 
from Thin Alloy (EP)... . + + «dune 600 
Bubble Cap Fastening Improved By Serrated 
Key Arrangement (EP)... . + + Sept. 888 
Combination Tower Is Economic in Lubricat- 
ing 011 Manufacture (EP). . .. Dec. 1222 
Fractionation: 
Fractional Distillation—Calculation 
of Plate Columns for Ternary Distil- 
lation; Robert R. White and W. T. 
Boyd (artiele 9)... « « « « « «Feb. 143 
German Volume of Distillation and 
Rectification Translated (BR) . Sept. 904 
Laboratory Still Features Two Safety 
Devices for Handling Atmospheric or 
Vacuum Operations (LP). ... . »-May 418 
Quick Field Test for Propane Contamination 
of Butane Streams in Fractionator 
Control; Gray T. Hamblen (LP) . .Apr. 315 
Vacuum Distillation (WN)... . . Oct. 1008 
Fuel Injection: 
Alcohol-Water Injection to Receive Further 
Study (T) . . « «© © « © © © © © eQNe «612 
Improving Octane Performance by Anti- 
detonant Injection (Ed) ... . «May 512 
Fuel 011: Combination 0il-Gas Burner May 
Relieve Fuel Shortages (T). .. «July 628 
Fuels: (see also Synthetic Fuels, and 
specific types of fuels) 
tuel Technology Is Covered in New British 
Publication (BR). ..- + »« « « « «June 611 
Tractor Fuels Forum Covered in New ASTM 
Publication (BR)... «+ « « « « Dec. 1217 
Furans, Chemistry of (WN) ... + + Dec. 1231 
Furnaces: (see also Burners, and Combustion) 
Boiler Plant Furnace Designed to Burn 
By-product Fuels. . « « « « « « «Feb. 140 
Burn Acid sludge Under Boilers; D. P. 
Thornton, Jr. « »« « «© © © « « « Oct. 981 
Comparison of Systems for Controlling 
Gas-fired Furnace Process Temperature; 
Harold E. McClatchey. ... +. + Sept. 878 
Damage to Refractories and Tubes Results 
From Inefficient Furnace Combustion 
CH ee eee Cece ese «+ eer Te 
Design of System for Controlling 
Combustion in Refinery Heaters. .Oct. 945 
Find Economy in Initial Cost for Modified 
Heater Design (EP). «+ + + «+ + Sept. 887 
Need for Elaborate Scaffolding Eliminated 
by Using "Inverted Umbrella" Platforms 
PP w«- cece ereeccvc ec ec & dune 545 
Removable, Steam Siphon-actuated Stacks 
Cool Still Firebox Quickly and Sefely 
GMs vcveccveccee es » + 0 ie 2 
Surface Combustion Is Employed in New 
Carbon Black Furnace (EP) . .-. .June 599 


Gases (see Inspection Equipment, and 4lso 
verious types of instruments) 
Gaging (see Measurement) 
Galvanometer (WN)... «+ +s + + 6 « eMay 50U 
Gas Analysis: 
Conductivity Gas Analyzer (WN). . Dec. 1229 
Flue Gas Analysis (WN). ... + . «Aug. 801 
Gas Analysis Apparatus (WN) .. . Dec. 1233 
Hydrogen Sulfide Analyzer (WN). . .Jan. 80 
Portable Methane Alarm (WN) .. . Sept. 889 
Gas Manufacture: 
Catalytic Hydrocarbon-Steam Reaction Under 
Development (T) oe © © © © «© © «© eOCt. 925 
Inert Gas Generators (WN) ... . «Aug. 799 
Gas, Refinery: Renew 15-Year Contract for 
Surplus Refinery Gas (T). . . . Nov. 1039 
Gas Scrubbers: 
Scrubber Dries Gas Samples Thoroughly, - Is 
Made of Six-inch Pipe and Fittings; 
John C. Albright (PP)... . . sJuly 657 
Scrubbers & Coolers (WN)... . . Sept. 89 
Gas, Synthesis (see Synthesis Gas) ; 
Gas Turbine (see Turbines) 
Gasification of Coal (see Coal Gasification) 
Gaskets, Metallic (WN). ... +. + Aug. 795 
Gasoline (see Motor Fuels, Aviation Fuels) 
Gasoline, Natural (see Natural Gasoline) 
Gate Val.e2s (see Valves, Gate) 
Generators (see specific type) 
Germany (see Foreign Developments) 
Globe Valves (see \alves, Globe) 
Glycerine: 
And Now - Glycerine from Petroleum; D. 
P. thornton, Jr. . « o « « « « Oct. 931 
will New Uses Develop from Glycerine 
Synthesis? (T) ... +++ + «+ Nov. 1040 


Government: (see also Federal Legislation) 
1935 Study of Industry Control by the 
State Has Been Reissued (BR). . .May 509 
Graphite, Impervious (WN) ... + + -May 504 
Grease: (see also Lubricants) 
Grease Mobilometer (WN) . . +. + . -June 606 
Mortar and Pestle Principle Utilized in 
Rapid Action Laboratory Grease Maker 
Ns see ees bc es eee 
Motor-driven Grease worker (WN) . vec. 1226 
Reversible Greases (PI) .... . -Oct. 995 
Grease Manufacture: 
Grease Manufacture (WN) .... + Jan. 80 
Short Cycle Batch Operation in Grease 
Manufacturing... + +++ + + «Jan. 657 
Great Britain (see Foreign bevelopments) 
Gulf 011 Corp.: 
Coal-to-01il Plants Loom Closer. . .Aug. 739 
Gulf 011 and Koppers Combine for Synthetic 
Fuels Research (T). .. + + + + Auge 725 


Hand Tools (see Tools, Hand and also 

specific ones) 

Hanlon Award: Had a Hand in the First 

Recovery of "Liquid Gas". ... .May 405 

Heat Exchangers: (see also Condensers) 

Control Means for Pebble Heater (EP) 
eevee eve eve sess « BR Oe 

Exchanger Cleaner (WN)... + + + Nov. 1105 

Heat Exchangers (WN) 
ee 6 «© © «© «© « Mar.274;July 702;Sept.898 

Pebble Heater (EP)... .. +. ++ sApr. 368 

Prevention of Corrosion in Refinery Heat 
Exchanger Equipment; M. A. Furth.June 549 

Special Tools Simplify Job of Removing 
Wornout Tubes from Heat Exchangers 
(PP) 0° 0 0 0 0 0 0 0 0 0 0 0 ce 0 oFORe 117 

Tank & Line Heaters (WN)... . + -Aug. 801 

Tubular Heat Exchangers-"In-Place" Methods 
for Cleaning; P. F. Dougherty and C. H. 
Brooks. « « + © © «© «© «© «© © « « Dece 1211 

york on Tube Bundles I¢ More Efficient 

Through Use of Inexpensive Light 

Holder (PP) .'. + 0 « « e' ce « « oFeb. 138 

Heat Transfer: 

Develop New Heat Transfer Unit Using 
Inorganic Salt Mixture; William C. Uhl 
eoevevesveocsve sec oo ome & 

Heat Conduction Text Has Value for 
Engineering Applications (BR) . Dec. 1217 

Petroleum as Heat Transfer Medium (T) 
eee 0 0 0 0 0 ee @ 8 0 oo o Sept. G8 

Heaters (see Burners, and Furnaces) 
Helpful Trade Literature (discontinued April, 

1947; see What's New--Literature) 

Hose: 

Fire Hose (WN). . + « oe « © « « eMar. 271 

Neoprene (WN) . « « « « « « « « « «Mar. 274 

Safe Flexible Metal Hose (WN) . . Dec. 1229 

Synthetic Air Hose (WN) . «+ «+ + «May 498 

Houdriflow Cracking Process: Better Heat 
Utilization Achieved in New Houdriflow 
Cracking Process. . ..+ ++ + + Dec. 1163 

Houdry Catalytic Cracking: Cat Cracker 
Operation (WN). . . + » « « « « Oct. 1008 

Hydration: Shell to Produce Alcohol by 
Direct Ethylene Hydration (T) . .Jan. 12 

Hydraulic Oils'(WN) .. +++ ++ + Oct. 1005 

Hydrocarbon Properties (see Properties of 

Hydrocarbons) 

Hydrofluoric Acid Safety (BR) . . . Nov. 1119 

Hydroforming, Fluid Catalyst Technique 
Applied to (PT) ... + ++ + + Dec. 1218 

Hydrogen and Synthesis Gas Production; R. 

M. Reed and Arne Eriksen. .. . Oct. 1011 

Hydrogen Fluoride Suggested for Flocculating 
Asphali (PT) . +. + © « « » « « eJune 595 

Hydrogen Sulfide Analyzer (WN)... .Jan. 80 

Hydrogenation (see Synthetic Fuels) 

Hypersorption: 

Design Details, Operating Results of 
First Commercial Hypersorber; William F. 
Bland « . «2 0 © © © © @ 0 oe oc odUly 635 

Higher Propane Yields in Gasoline Plants 
by Hypersorption Process; D. P. 

Thornton, Jr. « «+ « « « « « « NOV. 1082 
Hypersorption Process (WN)... . «June 606 
Operating Results on Commercial Hyper- 

sorption and Fiber Glass Desalting are 

Told to AICHE . . «+ « « « « « eJune 537 


Indicators (see specific types) 
Industrial Relations(see Employee Relations) 
Inert Gas Generators (see Gas Manufacture) 
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Information Services: 
Bibliography and Translation Exchanges 
Established (1) .. + + + + + « eAug. 725 
Offer Deterioration Abstracts on Annual 
Subscription Basis (BR) ... . -Feb. 179 
"Punched Card" System for Information 
Data (T). . + «= © «© © « © © © © osune §27 
Injection (see Fuel Injection) 
Injectors: Improve Effects of Quenching 
With Streamlined Injector (EP). .Aug. 792 
Insecticides: Low-pressure Aerosols under 
Development (T) - + + + + + + « «Apr. 298 
Inspection: First in Series Issued by API 
on Plant Inspection Practices (BR) 
» « Nov. 1119 


Inspection Equipment: 
Improved Thickness Gage (WN). . . Dec. 122t 
Jigs Check Balance of Shafts on the Spot 
Instead of Requiring Time on Shop 
Lathes (PP) . +. ++ « ce « « eJuly 656 
Leak Detector (WN)... ++ «+ + « Sept. 889 
Metal Inspection (WN) . . + «+ «+ « eAug. 801 
fest Houdry Valves for Leaks at Rate of 
36 per Day’ (PP) . « «+ « « « « « Oct. 956 
Testing Device (EP) . . «++ « « Oct. 1000 
Tests Pressure Vessels (WN) . . July 697 
Tests welds by Sound (WN)... + -June 602 
Weld Testing (WN) . + + «+ «+ «+ « « edJuly 704 
"wobble" Gages Speed Up Inspection (PP) 
ereerevevrvervvedcs « Rr 
Instrument Air Dryers (see Drying) 
Instrument Panels: 
Console Control Panel Overcomes 
Objections to Conventional Boards 
see ee -Oct. 948 


Instrument Panels (WN)... . + + Sept. 898 
Narrow Annunciator (WN) ... . + Nov. 1109 
Relay Racks Make Rigid, Compact Stands for 
Laboratory and Pilot Plant Apparatus 
(LP)e ww eee we eo eo 0 oe 0 oo ogee 546 
Instrument Society of America: ISA Meeting 
and Exhibit Indicates Trend Toward 
Precision, Efficiency, Versatility 
© 0 © © 0 0 0 0 0 ec 0 0 ¢ 0 0 e0Cte 905 
Instrumentation: 
Basis for the Design of Instrumentation 
for Automatic Control of Liquid Level; 
Herold HE. McClatchey. .... . eMay 451 
Cat Cracker Operations (WN) . . .- Oct. 1008 
Clean and Moisture-free Gas Is Supplied to 
Actuate Controllers in Gasoline Plant 
(PP). « 2 © © © © © «© © «© « « © NOVe 1077 
Comparison of Systems for Controlling Gas- 
fired Furnace Process Temperature; 
Herold E. McClatchey. ... . . Sept. 878 
Derivative Controller; Vincent \V. 
Tivy. « « o 2 « © e «© © 0 0 oe oe edUly 679 
Design of System for Controlling Com- 
bustion in Refinery Heaters . . .Oct. 945 
Instrument Craftsmanship Course; George 
Ae Larsen . os 0 6 0 e 0 oe eo eae 683 
Instrumentation (WN). . Jume 609; Nov. 1114 
Instrumentation of an Alkylation Unit; 
Harry F. Moore and George W. Gross 
eee ye ee 8 ew ee ow ow ow eMay 441 
Use of the Multi-Element Control System 
in Refineries [llustrated .. . .Oct. 946 
Waste Instrumentation (WN)... . Nov. 1113 
Instr ments: (see also specific types) 
Enclose Instrument Tubing in Conduit to 
[revent Corrosion (PP) .. .. sJuly 656 
Instrument Catalog (WN)... + +» Nov. 1113 
Instrument Craftsmanship Course; George 
A. Larsen . . « « « «© eo © © © oaNe 683 
Instruments (WN). . . . July 702; Nov. 1114 
ISA Meeting and Exhibit Indicates Trend 
Toward Precision, Efficiency, Versatil> 
ity «2 ce ee «© © © oo oo oe ect. 9395 
Mercury Saver (PP). . «+ + «+ « « «Mar. 225 
Vacuum Tube Meter (WN)... . + + Oct. 1003 
Insulation: (see also Refractories) 
Foam Glass Insulation (WN). .. . «Mar. 265 
Insulation (WN) .. . « July 702; Sept. 898 
Internally Insulated Pressure Vessels, 
Piping, for High Temperature Service; 
P. E- Darling. . « «+ « « « « « eApr. 339 
Ledge on Internal Insulation Serves as 
Catalyst-Bed Support (EP) . .. .Mar. 262 
Pre-insulated Piping (WN)... + «Apr. 369 
Pipe-fitting Insulation (WN). . . Sept. 893 


International Petroleum Exposition: 
Directory of Refining Equipment to be 
Exhibited at the International 
Petroleum Exposition. ..... May 463 
For What's New in Refining Equipment 
Visit the Tulse Petroleum Exposition 
eo ee ew eo ew 8 ww 8 eo eo oc hpr. 945 


International Petroleum Exposition:- Continued 
Map of Exposition Grounds and Directory 
of Refinery kxhibitors. ... . -May 460 
Nearly 200 Companies Will Display Process 
kouipment at Tulsa Show... ». «Mar. 210 
New, Improved Equipment Is Dominant 
Factor in Progress in Technology of 
Petroleum Processing, Expo Reveals; 
William C. Uhl. . . « + « « + « eMay 458 
Isobutylene (PI). . «+ + + + © « + «Feb. 161 
Isomerization: 
Catalytic Isomerization (PT)... .May 450 
Isomerization Technique (PT). .. -Mar. 257 
Isotopes (see Radioactivity) 


Japan (see Foreign Developments) 
Jet Engines: Other Recent Bulletins of 

Interest to Refiners (T) «+ + «Apr. 298 
Jet Fuels: (see also Aviation Fuels) 

Aircraft Turbine Fuels and Lubricants 

Pose Problem (T) . «+ + «+ « « eJune 528 
Job Training (see Training) 
Joints Swivel (WN) «+ « «+ « + « «May 504 


Knocking: 

A Knocktest Laboratory Reports on Use of 
Isooctane and Normal Heptane as 
Reference Fuels; Harold M. Trimble, L. 

A. McReynolds, end Bill Mitacek .Aug. 765 

Mechanical Devices Offered as Solution 
to Octane and Gasoline Supply problem; 
William C. Uhl. . . . « « « » « eJuly 639 

Koppers Co.? 

Coal-to-oil Plants Loom Closer. . .Aug. 739 

Gulf 011 and Koppers Combine for 
Synthetic Fuels Research (fT). . «Aug. 725 


Labor (see Employee Relations, Personnel, 
and Training) 
Laboratories: (see also Research) 
Laboratories Now Are as Modern as Plant 
Processing Equipment (Ed) . .. .Feb. 184 
Research Laboratories Symbols of Future 
"011 Progress Days" (Ed). . . . Nov. 1128 
Laboratory Equipment: 


Analytical Instruments (WN) .°. . Nov. 1113 


Assemble Safety Valve for Vacuum Still 
from Stopper and Ground Glass Joint 
(LP). « 0 0 0 0c 0 0 0 0 eo ee eOCte 960 
Bomb Safety Factor Improved By Inclining 
Closure Screws (EP) ... +. + eJuly 696 
Cathode-Ray Apparatus (WN). . . - «Aug. 801 
Cloud & Pour Tests (WN) ... + « Sept. 895 
Combustion Tubes (WN) . .. +. + + Sept. 900 
Constant Temperature Bath (EP). . Sept. 888 
Flask Heater Uses Convection, Improves 
Temperature Control (EP)... » Dec. 1223 
Glass Bubble Columns (WN) ... . «July 702 
Glass Tubing Cutter (WN)... . + «Feb. 170 
jlass Vacuum Still Adapter (WN) . Dec. 1226 
Hand Centrifuge (WN) «+ « + « « «Feb. 170 
Inverted Glass Carboys on a Table Make 
Useful Laboratory Tanks (LP). . .July 653 
Laboratory Clamp (WN) .. « «+ «© eJan. 77 
Laboratory klowmeters (WN) Nov.1112;Mar.268 
Laboratory Instruments (WN) . . - Oct. 1009 
Laboratory Mixer (WN) . «+ + «+ + «Apr. 373 
Laboratory Motor (WN) ...+ + «+ «+ July 700 
Laboratory Still beatures Two Safety 
Devices for lIlandling Atmospheric or 
Vacuum Operations (LP)... . . «May 418 
Magnetic Stirrers (WN)... .. . »Feb. 169 
Medium Pressure Reactor (WN). . . Dec. 1229 
Metal Buchner-type Funnels Save Time, 
Reduce Breakage and Promote Safety (LP) 
« « « Novs 1078 


ecrnen 088 6 8 8 6 


Metal Lab Vessels (WN). .. + «+ «June 608 
Microburette (WN) . . 2. «© « « « «May 497 
Molecular Still (WN). . . «+ « «+ « «June 601 
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BR -- Book Reviews 
Ed -- Editorials 
-- Equipment Patents 
-- Laboratory Practices 
Plant Practices 
-- Patent Trends 
-- Tomorrow in Petroleum Technology 
-- What's New 
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Laboratory Equipment:- Continued 
Relay Racks Make Rigid, Compact Stands for 
Laboratory and Pilot Plant Apparatus 
(LP). 0 0 0 0 0 0 0 0 oe ce co co oe edume 546 
Safe Acid Pump (WN) ..« «+ - +» « Nov. 1110 


Scientific Kquipment (WN) .. . . sept. 897 
Solution Dispenser (WN) .- +. + + Oct. 1005 
Stainless Beam (WN) . + + «+ « « Sept. 893 
Stopcock Adapter (WN) . . + + + + Sept. 897 
Stopcock Leash (WN) . «+ + « « « « ekeb. 172 
Temperature Control (WN)... +. eAug. 793 
Viscosity Bath (WN) .. « « « « « Sept. 893 


Laboratory Practices: 
Assemble Safety Valve for Vacuum Still 
from Stopper and Ground Glass Joint 
cece ee ee we eo wo eo cw 8 8 et oe COCK. 9D 
Check Need for Coke Cleanout by Modified 
Distillation Test... .. . + «Aug. 760 
Cirect Titration Method Gives Fast, 
Accurate Determination of Salt Content 
of Crude Oils . . . « « « « « » Dec. 1181 
"praft Stoppers" Improve Viscosimeter 
Operation . . « « « « «© © © «© © eOCt. 959 
Drinking Fountain water Speeds Cooling of 
Flash Tester Jacket . ... + + Nov. 1078 
Flexible Coupling Is Disconnected Quickly, 
Facilitates Aligning Test Engine Shafts 
eee eee ee © © 0 8 oe ew el hw DOCe 1183 
Inverted Glass Carboys on a Table Make 
Useful Laboratory Tanks... . .July 653 
Laboratory still Features Two Safety 
Devices for Handling Atmospheric or 
Vacuum Operations . .... + + «May 418 
Metal Buchner-type Lunnels Save Time, 
Reduce Breakage and Promote Safety 
coeur eeceeescense » Cte DW 
Method for the pirect Determination of 
Oxygen in High-Molecular Weight Organic 
Compounds . . « »« « « « « « « « March 221 
Modified Procedure Reduces Sample Size 
for Routine Cetane Number Determina- 
tions;J. 0. Chase and A. D. Puckett 
eo eee eee eo eo © © ot ow ce oFCDe 120 
Mortar and Pestle Principle Utilized 
in Rapid Action Laboratory Grease Maker 
' : « « « «Oct. 959 
Multiple Unit Bath for Oxidation Stability 
Tests for Gasoline: k. L. Ruh, E. W. 
Cromey, and C. A. Neusbaum. .. .Jan. 45 
Power-driven Roller Device Assures Fast, 
Thorough Mixing of Engine Laboratory 
Blending Stocks in Monsanto Plant Aug.759 
Quick Field Test for Propane Contamination 
of Butane Streams in fractionator 
Control; Gray T. Hamblen. . . .April 315 
Relay Racks Make Rigid, Compact Stands 
for Laboratory and Pilot Plant 
Apparatus . . « «© « « « «© « « « euune 546 
Use Induction Period Calculator for 
Oxidation Stability Tests; E. L. Korb 
ceo ee eee ee wo © oo oe 8 oe Sept. 848 
Wooden Clamps Reduce Breakage, Stop 
Injuries When "Lab" Glassware Is lieing 
Assembled . . . «. « « © © « © « eAuge 759 


Ladder, Light-weight (WN) ... +. «July 697 
Lapping Machine: Plug Cocks [Reconditioned at 
2/hr. Rate with Lapping Machine Made 

from Scrap (PP) . . + + + + « « «Mar. 224 
Leaks (see Losses) 
Legislation (see Federal Legislation) 
Level Indicators-Recorders-Controllers: 
Basis for the Design of Instrumentation 
for Automatic Control of Liquid Level; 
Harold E. McClatchey. .... + »May 451 


High-pressure Level Gage (WN) .. .June 604 
Level Alarm (WN). . + + + « « « « «May 498 
Level Control Relay (WN)... + + «June 606 
Level Controller (WN) ... «+ « « Nov. 1105 
Light Ends Gage (WN). . - « + + « Nov. 1105 
Liquid Level Control (EP) . . . + Nov. 1104 
Liquid Level Controller (EP)... -Mar. 262 
Magnetic Level Control (WN) .. . -Apr. 374 
Measures flow and Level (WN). . - .June 604 
Non-frosting Gage (WN)... . + + Sept. 891 
Relay Control (WN). . +. + + + « « «May 500 
Water Columns and Gages (WN). . . -Feb. 178 


Liquefied Petroleum Gas: (see also Natural 
Gasoline) 
Had a Hand in the First Recovery of 
"Liquid Gas". . . + + « « « « « «May 405 
Modern Process Methods to Improve LPG 
Recovery; G. hw. McCullough; K. H. 
Hackmuth and A. J. Miller... .Apr. 307 
Third Edition of LPG Handbook Includes 
Valuable Additions (BR) .. . . -Mar. 275 
Liquid Level (see Level) 
Losses: 
Claim Vapor Loss Is Eliminated in Double- 
roof Storage Tank (EP)... . . «July 695 
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Losses: Continued 
Effect of Fluid Pressure on Capacity of 
Vertical Storage Tanks; W. E. Splain 
C# CCS ees evsc ve ds Kk 
Leak Detector (WN). . « « « »« « « eMay 498 
Test Tube Bundles for Leakage with Vacuum 
Pump and Gage (PP). . . + + « » «May 417 
Troublesome Valves Indicated on Cycle- 
timed Process Units (EP)... . .Feb. 166 
LPG (see Liquefied Petroleum Gas) 
Lubricants: (see also Grease) 
Army Convoy's 20,000-Mile Run Test Lubes 
in all Weathers; Colonel G. H. vogel 
eee eee ss 8 8 woe oe ce 
High Efficiency Lubricants (PT) . .July 691 
Modified Extreme Pressure Lubricant 
Tester Gives Preliminary Evaluation of 
Gear Lubes; E. C. Eastman, D. W. 
Dinsmore, K. L. Godfrey, and E. S. 
Blake . « « « « « « « « 0 « « « NOVe 10038 
Monsanto Opens New Laboratory for Testing 
Fuels, Lubricants . .. 2 +» « «+ + 752 
Polyoxypropylene Compounds as Synthetic 
Lubricants (PT) . .. . « «+ » Nov. 1099 
Preventing Copper Deposition from 
Lubricating Oils (PT) ... . + sApr. 363 
Soap as a Lubricant; C. J. Boner. Dec. 1193 
Translate and Publish Study by Germans on 
Engine Lubrication (BR) ... + »Aug. 802 
Turbine Lubricants (PT) ... . + sApr. 364 
Lubricants, Manufacture of: 
Modern Solvent Refining of Lubricating 
Oil, Article 1; V. A. Kalichevsky 
es eee 6 6 0 oe oo 6 6 oe 0 Bee 2208 
The Outlook for Lube Oils; E. R. Smoley 
eee we ww ww ww ew ow wo oe Age 735 
World's Largest Solvent Lube Units 
Installed in Cit-Con Refinery . .Oct. 939 
Lubricants, Reclaiming: 011 Re-refining 
Assumes Increasing Importance (T) May 397 


Maintenance: 
Check Need for Coke Cleanout by Modified 
Distillation Test (LP). ... + «Aug. 760 
Flange Faces Regrooved Quickly with 
Portable Serrating Tool (EP). . .Apr. 366 
How to Repair Leaks by Arc Welding when 
Fluid Crackers Are in Operation; 
Robert H. Darling ... . + + « sApr. 349 
Maintenance of Plug Valves; Roy E- 
Bush. 2 6 2 2 © « © © «© © «© © «© Mar. 261 
Maintenance of Stainless Steel Equipment 
in Refineries--Types of Their Applice- 
tion, welding, Intergranular Corrosion; 
W. G. Renshaw (article 1)... .Jan. 25 
Maintenance of stainless Steel Equipment 
in Refineries--Stress and Local Cor- 
rosion, Wear and Abrasion, and Cleaning 
Methods; W. G. Renshaw (article 2) 
eo 0 0 0 0 0 0 0 0 0 « 0 0 « co « ofOR. 165 
Orifice Plates Can Be Replaced with Line 
in Normal Operation (EP). . . . Nov. 1103 
Scale Removal (WN). oe « « « © © Sept. 898 
Skilled Operators Are Not Required with 
Device for Rapid Pipe-Cutting (EP) 
‘sve ce se tf ee cee eC « ae CS 
Tubular Heat Exchangers-"In-Place® 
Methods for Cleaning; P. F. Dougherty 
and C. H.' Brooks. «' « «' « e e' « Dec. 1211 
Manometers: 


Corrosives Manometer (WN) .. . + sJuly 697 
Easy to Clean (WN)... «+ « « «+ eJune 604 
Manometer Has Wide Range (WN) . . Dec. 1230 
Mercury Manometer (WN). . .. » + Nov. 1114 


Material Handling: (see also Drum Handling) 
Dual-purpose Truck (WN) .» + »« + eJuly 698 
Hydraulic Drum Jack (EP)... . . .May 507 
Improve Handling of Maintenance Materials 

By Installing Rotating Crane. . .Aug. 749 
Lifting Sling Guide (=> ee « « « Oct. 1000 
Low-capacity Hoist (WN) ... . . «Mar. 268 
Material Flow (WN). ee ee « o © Oct. 1005 
Materials Handling Trucks (WN). . .Apr. 376 
One-man Hoist (WN). « « « « « « « eJuly 700 
Oxygen Tank Cradle Features Locking Cam 

and Flat Bottom (EP)... .. . sApr. 368 
Portable Mules Cut Labor Cost and Downtime 

on Overhead Job (PP). ... »« «+ eJunme 544 
Power Cranes (WN) . « + + + «6 « eJduly 704 
Process Group Develops Piping System 

Useful for Speeding up Butane Unload- 

ing (PP)... « « « © « « « «© « Sept. 846 
Three-ton Jack Removes Bottom Heads from 

Polyformer Unit (PP)... . +. + July 657 
Shovel Truck (WN) . « «+ « « « « eJdune 601 

Measurement: 

Effect of Fluid Pressure on Capacity of 

Vertical Storage Tanks, .... -Oct. 937 


Measurement:- Continued 
Measure Tank Contents Safely with 
Resilient Gaging Gate (EP). .. .Oct. 999 
011 Measurement Procedure Is Being 
Standardized World-wide . ... Nov. 1045 
U.S.-British 011 Measurement Project 
Reaching the Pay Stage (Ed) . . Nov. 1128 
Mercaptan Removal (see Desulfurization) 
Metallizing: 
Improve Arc-type "Metallizer" By Air- 
driven Feed, Vibrator (EP). .. Sept. 887 
Metallizing (WN)... + + «6 « « « eApre 375 
Metallizing Equipment (WN)... . Nov. 1113 
Surface "Rougher" (WN)... . + + «May 500 
Metals: (see also specific ones) 
ASM Publishes First Revision of Metal 
Handbook since 1939 (BR)... + Dec. 1217 
Metal Inspection (WN) .. + «+ «+ -Aug. 801 
Methanol-fFrom-Gas Increasing in Value 
a @teetceceecc«ce s ¢ it 
Microcrystalline Wax (see wax) 
Middle East 011 (see Foreign 011) 
Military: 
Army Convoy's 20,000-Mile Run Test Lubes 
in All Weathers; Colonel G. H. Vogel 
Cee eee ee eet est +e « a we 
How 011 Industry Men Can Join New Military 
Petroleum Reserves. . . +. «+ + eJan. 29 
0il Has Two-fold Interest in armed 
Services' Program for Industry (ED) 
sec eee we eae eee eae ee 
Petroleum Reserve Group Will Speed Flow of 
Products to Armed services. .. .Jan. 29 
Mines, Bureau of (see U.S. Bureau of Mines) 
Mixers: 


Agitated Reactor (WN) . . «+ + + «May 502 
Heavy-duty Stirrer . . « « + « « Nov. 1109 
Laboratory Mixer (WN) .. +. «+ » »Apr. 373 
Laboratory Shaker (WN). . + + +.» Sept. 895 


Magnetic Stirrers (WN)... o « « okFeb. 169 
Mortar and Pestle Principle Utilized in 
Rapid Action Laboratory Grease Maker 
Cet veviecveves cts ee oe 
Motor-driven Grease Worker (WN) . Dec. 1226 
Power-driven Roller Device Assures Fast, 
Thorough Mixing of Engine Laboratory 
Blending Stocks in Monsanto Plant 
(LP). oo 0 0 0 wo 0 oo oo ow oo cAtige 759 
Wrist-action Shaker (WN)... . . eMar. 265 
Molybdenum as Alloying Klement Covered in 
Comprehensive Book (BR) .. + + Sept. 904 
Monsanto Chemical Co. Opens New Laboratory 
for Testing Fuels, Lubricants . .Aug. 752 
Motor Fuels: 
A New Impetus to the Study of Motor Fuel 
Volatility (Ed) . «+ + «+ + « Sept. 912 
Butane Utilization Problem Also Has 
Economic Aspects (Ed) .. + + + «June 616 
Cost of Making Higher Octanes; W. M. 
Holaday . . « + « 6 ee «© «© «© © skeb. 107 
Efficient Motor Fuel Utilization Assume 
Economic Importance (Ed)... + «Feb. 184 
Engine Warm-up Test Provides New Tool 
for Evaluating Gasoline volatility 
ees wae VC eet es se Eee 
Front-end Volatility As It Affects Proces~ 
sing of High-octane Fuels: L. L. Davis 
eves’ & wes ee 0 6 oe 2 ee ae 
Fuels for High Compression Engines Are 
Evaluated for Chemical Society. .Oct. 961 
Fuels for the Higher Compression Engines 
Remain Refiners' Problem (Ed) . .July 712 
Mechanical Devices Offered as Solution to 
Octane and Gasoline Supply Problem; 
William C. Uhl. oe eo ee « eduly 639 
Monsanto Opens New. Laboratory for Testing 
Fuels, Lubricants... «+ « + »Aug. 752 
More Butanes in Motor Fuels?(Ed). .Apr. 384 
Multiple Unit Bath for Oxidation Stability 
Tests for Gasoline; E. L. Ruh, E. W. 
Cromey, and C. A- Neusbaum (LP) .Jan. 45 
Natural-gas Butane and Motor-fuel Vapor 
Pressures; R. C. Alden and T. W. 
Legatski. « « ee © © © © © © © oJune 679 
Problems in the Efficient Utilization of 
Refinery Butanes in Motor Gasoline; T. 
L. Apjohn and D. P. Heath... .June 573 
Refiners' Tools and Materials for 
Tomorrow's Gasoline... . . + sJune 531 
Refinery Tools for the Manufacture of 
High-Octane Gasoline; T. B. Kimball and 
Je Ae Scott «6 6 © «© © o& © © © edUly 659 
Road Test Data Supports Greater Use of 
Light Ends in winter Motor Fuels.Jan. 33 
Tail-end Volatility of Gasoline; J. 
Bennett Hill and Walter C. Huffman 
cee ese seveecvoneses « one OF 
Use Induction Period Calculator for 
Oxidation Stability Tests; E. L. Korb 
(LP). 0 0 0 0 0 0 0 0 0 0 0 ec co Sept. 848 


Naphthalenes, Polarographic Determination of 
in Kerosine and Light Gas Oils; D. P. 
Thornton, Jr. « «+ © + © «© © «© eJUly 673 

Naphthas: 

Commercial Uses of Petroleum Naphthas; 
H. Ne Frost and C. A. Murray. . .Jan. 17 
Solvent Extraction of Oilseeds Gaining 
Favor (T) « 0 «ee ¢ 0 0 6 «© © cAPP. 295 

National Assn. Of Manufacturers Reports on 
Trends in Industrial Research (T) Sept.821 

National Bureau of ‘Standards: Publish Bound 
Volume Covering bkirst Five Years of 
Project 44 (BRA) . . . 0 o « « « oar. 29% 

Natural Gas: 

Cost of Natural Gas vs Petrochemical 
Manufacture (Ed). . « «+ « + + eJuly 712 
Dew-point Control (WN). . . . « + «Mar. 273 
Industry Support Needed to Bring Rizley- 
Moore Bill before Congress (kd) .May 512 
Storage of Natural Gas Hydrate Is 
Suggested (T) . . + « . « « « « »June 527 

Natural Gasoline: (see also Liquefied 

Petroleum Gas) 
Four Experts Author New Text on Natural 
Gasoline Industry (BR). ... . .May 508 
Gasoline and Cycling Plant Operations 
(conducted by Dave Thornton) June 535 
July 649; Aug. 755; Sept. 841; Oct. 975; 
Nov. 1055; Dec. 1174 
Gasoline Plant hater Treatment. . .Mar. 227 
Had a Hand in the First Recovery of 
"Liquid Gas® ., .. . s « « « « eMay 405 
Higher Propane Yields in Gasoline Plants 
by Hypersorption Process; D. P. 
Thornton, Jr. « « « « « «© « « « NOV. 1052 
Natural-gas Butane and Motor-fuel Vapor 
Pressures; R. C. Alden and 1. W. 
Legatski. «2. « « « e 6 6 © « «© odune 579 
Natural Gasoline Agencies work Together 
on Technical Problems (kd)... .Dec.1240 
Natural Gasoline Plant Increases Output 
by Using Propane Refrigeration Unit; 
John C. Albright... . +o « « Sept. 86% 
Propane Recovery by Absorption; Ludwig 
Kniel . . « « «6 «© % 6 « «© « © NOVe 1066 
Road Test Data Supports Greater Use of 
Light Ends in winter Motor Fuels.Jan. 33 

Neoprene , (see Synthetic ‘Rubber) 

New Processes (see Processes, and also 
specific ones) 


Octane Rating: 

Cost of Making Higher Octanes; wh. 

M. Holaday. . « « « « «6 « « « « «Feb. 107 

High Compression Without Higher Octane 
Fuels (T) « « « + © « « «© « «© » NOVe 1040 

Improving Octane Performance by Anti- 
Detonant Injection (Ed) .... «May 512 

Mechanical Devices Offered as Solution to 
Octane and Gasoline Supply Problem; 
William C. Uhl. « « 6 « + » « « eJduly 639 

More Butanes in Motor Fuels? (Ed) .Apr. 384 

Qil- (see Crude 011) 
011-from-Coal (see Synthetic Fuels) 
011 Recovery: 

Continuous 011 Purifier (HP). .. «July 696 

Recover 0il from Waste Sludge Using 
Rotary Filter Method (EP)... .Jan. 71 

011 Shale (see Synthetic Fuels) 

011 Specialties (WN)... . . + «+ .June 609 

0il-Water Separators (see Separators, 0il- 
Water) 

Oiliness: 

‘Oiliness Agents Are Also kust Inhibitors 
PE) se 0 0 ce ete 0 0 0 8 se ate OM 

Oiliness Agents from Lubricants (PT) Apr.363 

Operation (see Refinery Operation) 
Organic Chemicals (see Chemicals) 
Organic Reagents (see Reagents) 
Orifices: 

Mercury saver (PP). . . « « + « « eMar. 225 

Orifice Information (WN)... . + Oct. 1008 

Orifice Plates Can Be Replaced with Line 
in Normal Operation (EP). . . . Nov. 1103 

Oxidation Inhibitors (see Anti-Oxidants, and 
Additives) 
Oxidation Stability: 

Multiple Unit Bath for Oxidation stability 
Tests for Gasoline; k. L. Ruh, E. hb. 
Cromey, and C. A. Neusbaum (LP) .Jan. 45 

Use Induction Period Celculator for 
Oxidation Stability rests; k. L. Korb 
(LP). « + 0 «6 ee oo © 6 oo © Sept. 848 

Oxo Process Receiving Commercial Attention 
CH «oe «6 ce a 6 0 2 2 2 6.0 ts OS 
Oxygen: 

Growing Use of Oxygen in Gas Synthesis 

(Do os « 2 a0 oo 0’ oe 3 o oc Oe 
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Oxygen:- Continued 
Method for the Direct Letermination of 
Oxygen in High-Molecular weight Organic 
Compounds . . «+ + «© «+ « «© « «© « oMare 221 
Oxygen Process (WN) « + + « «+ « « NOVe 1113 


Packing: 
Mechanical Seal (EP). . + «+ « « « «May 507 
Mechanical Seal (WN). « + « « « « eJuly 702 
Obtain Long Life in Plunger Pump Packing 
by Using Force-feed Lubrication System; 
John C. Albright (PP) . «+++ «May 415 
Packing (i). «+ «+ «© « «© « «© « « « Oct. 1000 
Plastic Packing (WN). « + « « « « eJune @2 
Special Yool simplifies heseating Pumps 
Using Conventional Ring-Type Packing; 
George Cunningham (PP)... . + -Jan. 52 
Valve Packing (WN). «+ «+ «© « « Oct. 1008 
Paints: 
Paint withstands 1500 F (WN). « « Dec. 1225 
Pipe Coating (WN) «++ «+ « «+s «Mar. 267 
Protective Coatings (WN). .Feb.178;Sept.898 
Self-healing Paint (WN) « « « « « «Jan. 73 
Standards Compiled on Paint, Varnish, and 
Related Products (BM) . .« + + « «Aug. 802 
Tank Protection (WN). «+ « « « « ekeb. 172 
Painting: 
Painting Guide (WN) . «++ «+ « « « eJune 609 
special "sky Hooks" Make Painting Safe On 
weak and Corroded Refinery stacks 
(PP). 2 « «© © 0 oe 0 0 eo oe © © Ce 1177 
Panels, tnstrument (see Instrument Panels) 
Patent Trends in Petroleum Refining: 
Anhydrous Desulfurization of Gases.Feb. 161 
Anti-corrosion Agents... .+ ++ «Jan. 70 
Butadiene from Cyclohexane. . .. «Apr. 364 
Catalytic Cracking. . . +++ + + «dune 595 
Catalytic Isomerization... . + «May 450 
Cation Exchange Materials from Spent 
Alkylation Acid... + «+ « « « Nov. 1100 
Clay Catalysts. . ++. +++ « « Sept. 883 
Conversion Catalysts. ... + «+ « «Mar. 257 
Desalting Oils. . ... + «+ «+ « « eJuly 691 
Dust Preventive Compositions. . . -Apr. 363 
Fluid Catalyst Technique Applied to 
Hydroforming. . «+ «+ + + « « « « «Dec.1218 
Foaming of Oils . «+ «+ «+ «© « « « «Feb. 161 
Heat Stable Catalysts ....+ + + «May 449 
High Efficiency Lubricants. ... July 691 
Hydrocarbon Synthesis Process Uses 0il- 
borne Catalyst. . + + + + « « « «June 595 
Hydrogen Fluoride Suggested for Floc- 
culating Asphalt. . « «+ «+ « « « edune 595 
Inhibiting Oxidation of Lubricating Oils 
oer eee eee eo ee oo 6 © Sept. 883 
Isobutylene . . + + « + «+ « « « « «Feb. 161 
Isomerization Technione ... «+. « «Mar. 257 
New Cracking Catalyst Yields Gasoline 
Rich in Olefins ....+ «+ « « eAugust 788 
Odorless Solvents . .. «+ «+ « « sAugust 787 
Oiliness Agents Are Also Rust Inhibitors 
coerce ee ee eo © © © © © 8 lw ow CAPR. 364 
Oiliness Agents from Lubricants . .Apr. 363 
Polyoxypropylene Compounds as Synthetic 
Lubricants. « «+ « « «© +» « « « « sNov.1099 
Preventing Copper Leposition from 
Lubricating Oils. « « «+ «+ « « « eApr. 363 
Purifying wax . « « «© «© © «© « « « Sept. 883 
hteducing Tackiness of Asphalted 
Matertals . «+ «© «© © © © © © «© edly 691 
Regeneration of Spent Caustic . . .Dec.1219 
Regulating Viscosity of Polymers. .Oct. 995 
Reversible Greases. . « « «+ « « « «Oct. 995 
tubberlike Products . . + «+ « « « eJam. Tt) 
separating Hydrocarbons by Adsorbents 
eeeveevnec5uvueeneneeece «o ofaet Wz 
Solvent kxtraction. . . «+ « + « « «May 449 
pwelling of Textile Fabrics... .Oct. 995 
Thermal Cracking. « « « + « « « « eMay 449 
Turbine Lubricants. . . + « « « « «Apr. 364 
Ugite Cracking Process. ..... eJan. 69 
Patents: 
Lack of Index Decreases Value of Alkyla- 
tion Patents lieference (BR) . -. Oct. 1017 
New Light on Government Patent Policies 
(Th ew eo ec eo we wo ew eo 0 0 oc oo May 397 
Refining Industry Active in Acquisition 
of Patents (I). .« . « + + « « « «May 400 
Survey of University Patent Policies 
TWeete¢esersevscecs Ce OD 


Personnel: (see also kmployee felations, 
and Training) 
Personnel Selection (WN)... + « Dec. 1233 
"smoking ltoom" Box Car Close to Job, Cuts 
Time Lost yuring Smoking Recess (PP) 
Cesedtesenvveords so ¢ We BS 


Petrochemicals: 

And Now - Glycerine from Petroleum; 

De. P. Thornton, Jr. « « « « « « Oct. 931 
Chemical Additive (WN). «+ + « « eJuly 702 
Coal far Losing Out as Source of 

Chemicals (T) « « « « « « « « « eMar. 200 
Cost of Natural Gas vs Petrochemical 

Manufacture (Ed). « «+ « « « « « -July 712 
Hydrocarbon Prices (WN) .. ++. May S02 
New Data Are Available On Petrochemical 

Output (T). « « « « «© « «© «© « + Dec. 1141 
New Petro-chemical Processing Kquipment 

Displayed at New York Exposition; 

William C. Uhl. « « « «© «© © © «© eam 615 
New Synthetic Fibers Continue to Appear 

(T) « « © «© © © © © © © © « @ «© NOVe 1040 
Petrochemical Catalogues Show Growth of 

Industry (T)- + «+ + « «© « « « « sApr. 298 
Petrochemical Economics and High Petroleum 

Prices (T). « « « ce © « © e «© « eOcte 925 
Petro-chemical Production Showed Increese 

im 1946 (T) « « « «© © © © © © © oFeDe 104 
Petroleum Aromatics Continue to Attract 

Attention (T) « « « «© « © «& «© « eUane 10 
Petroleum--Basic Raw Material for Surface 

Coatings; Robert Ff. Ruthruff. . .Jen. 21 
Petroleum Plasticizer (WN)... . «Jan. 80 
Product Development in the Petroleum 

Chemical Field; Richard w. KixMiller 

ee 6 0 8 8 8 0 ee 8 0 0 oo o ohare 261 
Shell to Produce Alcohol by birect 

Ethylene Hydration (f). . +... «Jan. 12 

pH: 

ASTM pH Symposium Includes Petroleum 
Products (BR) « « « « « « « « « «Feb. 179 

Dehydrator-water pH (WN). . . + « Apr. 375 

water Treatment (WN). . + + « « « sApr.e 375 

Photographic Equipment (WN) ... + -Apr. 376 

Physical Properties of Hydrocarbons (see 
Properties of Hydrocarbons) 

Pilot Plants: 

Pilot Plants (WN) . . . July 702; Oct. 1001 

Open $500,000 Coal Gasification Pilot 
Plant . . «0 «© «© © © © © © © © Dec. 1173 

Semi-works Pilot Units (WN) .. . -Aug. 796 

Pipe: (see also Piping) 

Australians Separate Pipe Flanges Quickly 
By Using "Slip" Flanges and Jacking 
Bolts; A. M. Johnson (PP) ... «Oct. 955 

Chain Type Cutting Tool Useful for wide 
Range of Pipe sizes (EP) .. + «Mar. 260 

Pipe Render (WN). . . . Aug. 793; Oct. 1001 

Pre-insulated Piping (WN) ... . .Apr. 369 

Skilled Operators Are Not Reouired with 
Device for Rapid Pipe-Cutting (KP) Apr.366 

Pipe Joints: Dual Purpose Fitting Suitable 

for Iwo Types of Pipe Joints (KP) Lec. 1223 

Pipelines: 

Coupling Allows Welding Pipe in Service, 
saves up to 24 Hours in Repair Time 
eee eee ee eo ew wo ow oo oe ow May 6406 

Magnetic Tool kinds "Go-devils" Jammed 
Inside Buried Pipelines (KP). : .“ar. 260 

Pipeline Ditcher (WN) ..... + eJan. 77 

Piping: (see also Pipe) 

Piping Slide Rule (WN). Apr. 375; Nov. 1110 

Process Group Develops Piping System 
Useful for Speeding up Butane Unloading 
(PP)e we we we eco ee ee 0 0 « © Sept. 846 

Piston Rings: (WN)... + + ++ + « -Apr. 377 
Pittsburgh Consolidation Coal Co.: 

Coal-to-011 Plants Loom Closer. . .Aug. 739 

Open $500,000 Coal Gasification Pilot 
Plant « 2 « 0 6 «© © «© © © © « © DOC. 1173 

Plant Capacities: 95% Operating Performance 
Means Urgent Need for New Plant Steel 
(Ed). + 2 «© © © © © © © © oo ot ow oA. 808 

Plant Operation (see itefinery Operation) 

Plant Practices: 

Acetylene Cutting Torch Tip Revamped for 
Kasy Use on Awkward Weshing Jobs.Aug. 750 

Air-cooled sample Line Useful for Hot 
Residue.or Heavy Tars . « « « « «Feb. 117 

Australians Separate Pipe Flanges Quickly 
by Using "slip" Flanges and Jacking 
Bolts; A. M. Johnson. . «. «. « « «Net. 955 

Borrow ltailroader’s Safety Stunt; Roger 
Trengove. « « «6 © «© «© © © © © «© elt. 956 
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-- Patent Trends 
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Plant Practices--Continued 
Build Inexpensive Cooling jater Treater 
from Ordinary Drum, Pipe and Fittings; 
Ke H. Mehlburger. . . « « « « « Dec. 1178 
Chemical spray from Leaks Eliminated by 
Using Shop-fabricated Lead Covers; John 
C. Albright . . 6 «© « « « « « « eApr. 313 
Clean and Moisture-free Gas Is Supplied 
to Actuate Controllers in Gasoline 
Plant . «ee ee2ee ee ce 0 © NOVe 1077 
Commercial kKmulsion Breaker Is Adapted to 
Improving Oil-water Separation System 
coe eevee t es ves ¢ « ohihe SB 
Computer Cuts Time in Direct Determination 
of Supercompressibility Factors of Gases 
ceoeereree eee ee eo 0 0 o Me WIS 
Construct Foam Tower for Less than $1000 
from Odds and Ends in Illinois Plant 
es ee 8 eee eau eo des eae 6S 
Dresser Sleeve Is Revamped and Adapted 
for Use in Steam Line Expansion Joint; 
Roy W. Machen. . + « « « « « « eMay 417 
Enclose Instrument Tubing in Conduit to 
Prevent Corrosion. .... + + eJuly 656 
Handy Grease Cup Fitting Prevents Wear On 
Machine Lathe Tail-stock Center Bar; 
John C. Albright .... . «+ + Dec. 1177 
Improved Housekeeping Is Simple Task with 
Shop-built waste Chute on TCC Unit, 
Bernard I. Bell oe «© «© © « « eJune 544 
Improve Handling of Maintenance Materials 
By Installing Rotating Crane in Each 
Shope « « «© 6 «© © © © © © © «© © oAug. 749 
Jigs Check Balance of Shafts on the Spot 
Instead of Requiring Time on Shop 
Lathes. . «+ «© «© «© «© © © © © © odtly 656 
Make Neat Welds on Thermocouple Tips With 
Simple, Portable Welding Device; H. A. 
Fitzgerald. . . « « 6 « « « » « Sept. 847 
Mercury Saver . . « « « « «© © « « eMar. 225 
Metal-covered Carrier Safe Replacement 
for Conventional Asphalt Sample Cans; 
John C. Albright. . . . «++ «+ -Oct. 956 
Need for kKlaborate scaffolding kliminated 
by Using "Inverted Umbrella" Platforms 
coer ee eo eo eo eo ee we wo ow oo oe odune 545 
No Stoop-No Squat--No Backaches--Repairs 
Easier with Improved Pump Base; John C. 
Albright. «© «ccercccec 0 « offs 750 
Obtain Long Life in Plunger Pump Packing 
by Using korce-feed Lubrication system; 
John C. Albright. . . . + «++ «+ «May 415 
Pipe Nipple Shields Valve Stem Against 
Corrosion from weather. . .. +. -Apr. 312 
Plug Cocks heconditioned at 2/Hr. Rate 
with Lapping Machine Made from scrap 
cece eee ec eo oe 0 8 wo ow 8 ew eNO. 224 
Pneumatically Operated Tools kteduce Time 
Needed to Clean Ports in Gas Compressors 
ceeewvececeevecrvee ec ce o hehe S93 
Portable Mules Cut Labor Cost and Lown- 
time on Overhead Job. . . .. « «June 544 
Portable Ratchet Jack Useful for Repairs 
on Furnace Tubes. . « « « « « « eAug. 749 
Process Group Develops Piping system 
Useful for Speeding up Rutane Unloading 
eee eoececees ce es o « Spt. O66 
Pump Valve Seats Are liefaced on the Job 
Using Air Motor-driven Portable 
Grinder; R. C. steinhoff. .. . .July 655 
Reduce Time on Unit Clean-outs through 
Complete Motor Records;Jim wallen.Jan. 54 
Removable, Steam siphon-actuated Stacks 
Cool still Firebox Quickly and sately 
*C eee eH Ce ewe seses o He SB 
Remove Leaking Submerged Cooling Coils 
without Shutdown of Condenser; John C. 
Albright. . . « « e*s ee eee eJan 4 
Scrubber Device Cuts Cooler Surface 50% 
in Condensing Gas-plus-Gasoline 
Mixtures; G. W. Stephenson. . . -May 416 
Scrubber Dries Gas samples Thoroughly, Is 
Made of Six-inch Pipe and Fittings; 
John C. Albright. . . «+ « « « «July 657 
"smoking Room" Box Car Close to Job, Cuts 
Time Lost During Smoking Recess .Nov. 1077 
Special "Sky Hooks" Make Painting Safe 
On Weak and Corroded stacks. . Dec. 1177 
Special Tool Simplifies Reseating Pumps 
Using Conventional Ring-Type Packing, 
George Cunningham ...... + sedan. 52 
Special Tools Simplify Job of Removing 
wornout Tubes from lleat Exchangers 
Soeee eee secevrisvese ee O07 
Supply Remote Shut-off to Pump by Magnetic 
Device on Governor. ..... . «July 656 
Test Houdry Valves for Leaks at Rate 
of 36 per Day . - « «+ « « « « « «Oct. 956 
Test Tube Bundles for Leakage with Vacuum 
Pump and Gage . . « « + « « « « «May 417 
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Plant Practices--Continued 
Three-—ton Jack Removes Bottom Heads from 
Polyformer Unit... . ++. + eJduly 657 
Time Saver, Space Saver, and Heat Saver-- 
in One Picture; Roy W. Machen . .Apr. 311 
Turntable Provides for Downhand Welding, 
Is Used Constantly because of Time 
Saved; Jim Wallen..... . + »Mar. 225 
$25 Scraper saves Half of Labor Costs in 
Cleaning Asphalt from Tank Bottoms 
cee ee ee CS? Ye 2 eee oe 
Use Remote Control for Drop-out Valves on 
Process Units in California Plant; 
John C. Albright. ..... . © sApr. 311 
weld Repairs on Tubing Stress-relieved 
with Water-cooled Copper Induction 
Coils; E.K.Dewey, Jr. . ... » Sept. 845 
Wire Around Safety Planking Stops "Bor- 
rowing" Practices ...... + -Aug. 750 
"Wobble" Gages Speed Up Inspection Dec. 1178 
work on Tube Bundles Is More Efficient 
Through Use of Inexpensive Light Holder 
ee © © © © © © © 6 ew ww lhl he lv oFOCD. 118 
worn Tube Sheets Are Salvaged with a 
Stainless Steel Facing; John C. 
Albright. - . « « « + © « « « « oMar. 223 
Plant Described: 
Alamo Refining Co., Sweeny, Texas 
(Protective Measures Employed in 
Storing Complete Avgas Plant for 18 
Months; D. P. Thornton, Jr.). . Sept. 853 
Calif. Research Corp., Richmond (Modern 
Research Uses Wide Variety of Test 
Equipment). . . «+ 2 + © «© « » eMay 408 
Cit-Con 011 Corp., Lake Charles, La. 
(World's Largest Solvent Lube Units 
installed in Cit-Con Refinery). .Oct. 939 
Dow Chemical Co., Midland, Mich., (Design 
Details, Operating Results of First Com- 
mercial Hypersorber; William F. Bland) 
coo ewe eo we oe wo oo odtly 635 
General Petroleum Corp., Torrance, Calif. 
(Diesel Fuel of 50-Cetane Value Produced 
ig New Sulfur Dioxide Extraction Plant; 
Be We Dickey) «° oo ooo « « « odune S38 
Leonard Refineries, Inc., Alma, Mich. 
(Carbon Steel. Gives Good Service in 
Processing Sour Crude Oils) . . .Féb. 111 
Shell chemical Corp., Houston, Texas (and 
Now - Glycerine from Petroleum; D. P. 
Thornton, Jr.). « « © « « « © « Oct. 931 
Shell 011 Co., wood River, I11. (35,000 
b/d Spherical Vacuum Flasher Supplies 
Feed for Twin Crackers; D. P. Thornton, 
IP) o 0 0 0 0 0 0 0 8 ee co eo Chpre 33 
Standard 01il Co. (Ohio), Toledo (New 
80,000 gpm O0il-water Separator Deviates 
from Conventional besign) . . . -Feb. 114 
Sun 011 Co., Newark (Firewalls of Steel 
Gain Tank Capacity in Limited Space) 
ce ew ww ew ow we eo oe oo oMar. 209 
Wilmington Gasoline Co., Long Beach 
(Liquid Bromine Removes Obstinate Algae 
from 10,000 gpm Tower for $2. 10/day; 
John C. Albright) ... «+ «+ + + eMay 421 
Wilmington Gasoline Co., Wilmington, 
Calif. (Natural Gasoline Plant Increases 
Output by Using Propane Refrigeration 
Unit; John C. Albright) ... . Sept. 867 
Plastics: 
High Temperature Plastic (WN) . . Oct. 1003 
New Plastics Book Represents Comprehensive 
Literature Review (BR)... + + «Mar. 275 
Vinylite Plastics (WN)... . + +. Oct. 1008 
Plug Valves (see Valves, Plug) 
POL Reserves: 
How 011 Industry Men Can Join New Military 
Petroleum Reserves... . + «+ + «Jam. 29 
01l Has Two-fold Interest in Armed 
Services' Program for Industry (Ed) 
Ceence Cer ee ieee eee 
Petroleum Reserve Group Will Speed Flow 
of Products to Armed Services . .Jan. 29 
Polarograph: 
Polarographic Determination of Naphtha- 
lenes in Kerosine and Light Gas Oils; 
D. P. Thornton, Jr. « « « + « « edJuly 673 
Scientific Equipment (WN) ... . Sept. 897 
Policy, National 011: More Competition in 
011 Needed New Study on Policies 
Argues (BR) « « «+ « « « « « « « «Feb. 179 
Pollution controll (see Waste Disposal) 
Polyform Process: Utilization of Refinery 
Gases by the Polyform Process; W. C. 
Offutt, M. C. Fogle, and H. Beuther 
ee ee © © © oe ew oe ew oo oe © NOVe 1083 
Polymerization, Catalytic, and Its Com- 
mercial Application; P. C. Weinert and 
Gustav Egloff . .. +++ + + « eJune 585 
Power Alcohol (see Alcohol) 


Power Tools (see Tools, Power, and also 
. specific ones) 
Preservatives, Wood (see Wood Preservatives) 


Pressure Indicators-Recorders-Controllers: 
Compressor Control (WN) .... + Apr. 377 
Costly Vibrations Removed from Compressor 

Discharge (EP). . . « « ee « « eJ@me 72 
Industrial Manostat (WN)... . . .Feb. 178 
Pressure & Vacuum Gages (WN). - . Dec. 1233 
Pressure Gages (WN) .. +. «++ + Oct. 1008 
Pressure Regulator Is Improved by Aspira- 

ting Effect on Flow (EP)... . «Apr. 368 
Pulsation Absorber (EP) -.. + + Nov. 1104 


Pressure Snubber (WN) ... . + «+ «Feb. 170 
Pressure Switch (WN)... + + « « «Feb. 172 
Pressure Tables (WN). . . + «+ + « «Mar. 271 
Pressure Transmitter (WN) .. . . «June 601 
Pulsation Dampener (EP) ... + + «Oct. 999 
Regulators (WN) . « « « « « « « « «Feb. 178 


eressure Relieving Systems, Design and 
Construction of; Nels E. Sylvander and 
D. Le Katz. . . July 642; Aug. 774; Sept.873 
Pressure Vessels (see Vessels) 
Prices (see Economics) 
Processes: (see also specific ones) 
New Chapters in Revised Sachanen Text on 
Conversion (BR) «+ + « « « « « NOve 1110 
Refinery Tools for the Manufacture of - 
High-Octane Gasoline; T. B. Kimball and 
Je Ae ScOtt « « « « 6 o © «© 6 «© edUly 659 
Refining Processes (WN) «.. + + «June 606 
Technology Reviews Are Revived By British 
Petroleum Institute (BR)... . »Feb. 179 
Product Development in the Petroleum 
Chemical Field; Richard W. KixMiller 
ee ee 0 8 ew 8 8 8 8 ce te co co oe eMOr. 244 
Production: Fourth Volume in Series on 0il 
Production Is Now Available (BR) Sept. 906 
Propane: (see also Natural Gasoline, and 
Liquefied Petroleum Gas) 
Higher Propane Yields in Gasoline Plants 
by Hypersorption Process; pb. P. 
Thornton, Jr. « « » « + « «© « « NOV. 1052 
Propane Recovery by Absorption; Ludwig 
Kniel .° oo oo 0 0 0 0 « 0 « « NOVe 1066 
Quick Field Test for Propane Contamination 
of Butane Streams in Fractionator 
Control; Gray T. Hamblen (LP) . .Apr. 315 


Properties of Hydrocarbons: 
Hydrocarbon kncyclopedia nevised to Jan.1, 
1946 (BR) . « « 0 0 0 © © 0 © © Mare 276 
Publish Bound Volume Covering First Five 
Years of Project 44 (BR)... . «Mar. 275 
Third Edition of LPG Handbook Includes 
Valuable Additions (BR) ... + »«Mar. 275 
Protective Coatings (see Paints, and Rust 
Preventives) 
Pump Base: No Stoop--No Squat--No Backaches 
--Repairs Easier with Improved Pump 
case; John C. Albright (PP) . . «Aug. 750 
Pump Controller: Regulating Device (EP) 
wee eww ww ww oe oo oo NOV. 1104 


Pump Lubrication: Obtain Long Life in 
Plunger Pump Packing by Using Force-feed 
Lubrication System; John C. Albright 
a a a ee ae | 

Pumps: 

Obtain High Pressure Service in Bourdon 
Tube Surge Pump (EP)... . + + eJan. 72 

Special Tool Simplifies Reseating Pump 
Using Conventional Ring-Type Packing; 
George Cunningham (PP). .... sJan. 52 

Supply Remote Shut-off to Pump by Magnetic 
Device on Governor (PP)... + sJuly 656 


Pumps, Centrifugal: 
Automatic Primer Featured as Part of 

Centrifugal Pump (EP) .... +. Jan. 72 
Boiler Feed Pump (WN) .. «+ « + eApr. 374 
Centrifugal Pump (EP)... +. + «May 507 

Centrifugal Pumps (WN) 
ee 6 6 © © « « « Jan.73;Feb.178;May 504 
Combines Jet and Centrifugal (WN) Dec. 1225 
Fire Pump (WN) . «+ + + 6 « «© «© © May 498 
Glass-lined Pump (WN)... ++ + + Jan. 680 
High Pressure Pump (WN). . +. + « « Feb. 176 
Lighweight Pumps (WN) ... + « «+ «Apr. 377 
Multi-stage Pumps (WN)... . . . «June 606 
Pump for Corrosive Liquids (EP) . .July 696 
Safe Centrifugal Pump (WN)... . -Mar. 273 
Self-priming Pump (WN) Jan. 78; Oct. 1003 

Turbine-type Pumps (WN) 
Sept. 893; Nov. 1107; Dec. 1233 
Vertical Centrifugal (WN) ... . «Feb. 176 

Pumps, Controlled Volume: 
Air-driven Pump (WN). . . Sept.891;Nov.1113 
Automatic Feed System (WN). . . ». «July 702 
Chemical Pumps (WN) . «+ + + + « Sept. 898 
Precise Volume Control (WN) .. . .Feb. 169 
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Pumps, Proportioning: 


Process Control (WN). - + + + « « «Mar. 274 

Proportioning Pump (WN) «+ + « + «May 497 
Pumps, Reciproceting: 

Precise Volume Control (WN) .. . -Feb. 169 

Proportioning Pump (WN) . + «+ « «May 497 

Reciprocating Pump (WN) .. . + + eJuly 704 

Standardized Design (WN)... + « «Auge 795 


Pumps, Rotary: 
Pinion and iting Gear Pump (EP). . -Apr. 368 
Rotary Gear Pumps (wN) .. + « « Nove 1113 
Rotary Pump Friction Reduced by Series 
of Needle follers (Ef)... +. + Dec. 1222 
smooth-flow Pump (WN) « + + + « + eJuly 700 


Radioactivity: 
Isotopes (WN) . « © 6 « « 6 « «© © May 604 
Radioactive Chemicals (WN)... . Aug. 801 
Radioactivity Assays (WN) ... .» .June 608 
Radioactivity Safety (WN) .. . . «Mar. 267 
Railway Car-mover Operated by Geared-up 
Electric Motor (EP) ... +. . «Feb. 166 
Reagents, Organic: Fourth in Organic 
Analytical Reagent Series Now Published 
(BR) «0 0 0 0 0 oo 0 0 0 0 0 o chpre STO 
Reciprocating Pumps (see Pumps, Reciproca- 
ting) 
Reclaiming Lubricants (see Lubricants, 
Reclaiming) 
Recorders: (see also specific types) 
Multiple Recorder (WN). . . « « «+ Nove 1107 
Recorders and Controllers (WN). . .Jan. 80 
Recording Instruments (WN)... + Dec. 1233 
Smoke Recorder (WN) . . « « + + + NOV. 1113 
Rectification: German Volume on Distillation 
and Rectification Translated (BR) Sept. 904 
Referencr Fuels, A Knocktest Laboratory 
Reports on-Use of Isooctane and Normal 
Heptane as; Harold M. Trimble, L. A. 
McReynolds, and Bill Mitacek. . .Aug. 765 
Refinery Operation: A 
Economic Studies Are Useful Tools for 
Profits in Small Refineries; Melvin H. 
Gertz . « ce « « « « « «© 0 0 eo so ole 641 
Improving Yields of Gasoline, bDistil- 
lates from Pennsylvania Grade Crude 011; 
Davis Read. . « + « + « « « « « se Apr. 329 
Method for Correlating Thermal Reforming 
Yield Data with Operating Conditions; 
Harold F. Tighe . .. « « «+ « «Oct. 986 
Protective Measures Employed in Storing 
Complete Avgas Plant for 18 Months; 

Cc. P. Thornton, Jr... + + « « sept. 352% 
Refiner with 4500 B/D "Cat Cracker" Cites 
Advantages in His Operation; John Ss. 

Pfarr . .' 0 oe ee « « ee oo eJUly 666 
Refinery Tools for the Manufacture of 
High-Octane Gasoline; T. B. Kimball and 
Je Ae SCOtt « oo 6 6 6 o oe © edUly 659 
Refinery Waste Disposal (see haste Disposal) 
Refining Processes (see Processes, and also 
specific ones) 
Refining, ‘Solvent (see Solvent Refining) 
Reforming:: Catalytic Desulfurization and 
Reforming of Naphthas over Bauxite; 
C. J. Helmers and G. M. Brooner .Feb. 133 
Refractories: (see also Insulation) 
Ledge on Internal Insulation Serves as 
Catalyst-Bed Support (Ef) .. . -Mar. 262 
Refractories (WN)... + « « « » « Sept. 897 
Strong Refractory (WN)... +. + + »May 498 
Refrigeration: Natural Gasoline Plant 
Increases Output by Using Propane 
Refrigeration Unit; John C. Albright 
ce cee e se ce ea ew & +> Be Oe 
Relief Valves (see \alves, Relief) 
Repairs (see Maintenance) 
Research: 
Bureau of Mines Reports Its Progress in 
Synthetic Liquid Fuels Research .Mar. 207 
Coal-to-011 Plants Loom Closer. . .Aug. 739 
Industrial Research (WN)... . + «Mar. 274 
Investigate Wide Field of Subjects in 
ksso's Modern Laboratory. .. . Nov. 1047 
Laboratories Now Are as Modern as Plant 
Processing Equipment (Ed) .. . »-Feb. 184 
Modern Research Uses wide Variety of Test 
Equipment . . « « « « « « « « « eMay 408 
NAM Reports On Trends in Industrial 
Research (T). « « «'+ « « » « « Sept. 821 
New Research Institute Book Useful Guide 
for Planning (BR) ... + + + « sApr. 379 
Petroleum Research Frees Housewives From 
Saving waste Cooking Fats (Ed). Oct. 1024 
Petroleum's Progress Vividly Demonstrated 
at New Sinclair Research Laboratories 
eee 0 0 ee oe ew oe ec © o DOC. 1108 
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Research:— Continued 
Planning Industrial Experiments So They 
Can Be Interpreted (BR)... . «Jan. 87 
Research Laboratories Symbols of Future 
"Oil Progress Days" (Ed). . . . Nov. 1128 
Two Decades of Research Put Industry on 
Top of Synthetic Fuels Problem; william 
Fe Bland . «' «' 0 0 © « 0 «© 0 © oMare 209 
Reserves (see Crude 011) 
Reverse Rotation, Stops (WN)... . -Apr. 374 
Rizley-Moore Bill: Industry Support Needed 
to Bring Rizley-Moore Bill before 
Congress (Ed) «+ + + + + + « « «May 512 
Road Testing (see Testing) 
Rotameters (see Flow Indicators) 
Rubber (see Synthetic Rubber) 
Rust Preventives: 
Anti-corrosion Agents (PT)... + Jan. 70 
Oiliness Agents Are Also Rust Inhibitors 
(PT) oc 0 0 0 0 0 co 0 2 0 8 ce 0 chpre 304 
Rust Preventive (WN). . + + + « « Sept. 895 
Rust-preventive Oils (WN) « « + « Dec. 1231 


Safety: 
Assemble safecy Valve for Vacuum still 
from Stopper and Ground Glass Joint 
(LP) o 0 0 0 0 0 0 0 0 0 0 0 eo « eOCt. 90D 
Bomb Safety Factor Improved By Inclining 
Closure Screws (EP) .. +. «+ + + sJuly 696 
Borrow Railroader's Safety Stunt; Roger 
Trengove (PP) . «+ «+ «+ «© « « « eOct. 956 
Chemical Spray from Leaks Eliminated by 
Using Shop-fabricated Lead Covers; John 
C. Albright (PP)... +.» + « « « eApre 313 
Color Coding Keeps Loading Safe at Utopia's 
Truck and Car Racks; Frank J. Sluze 
ee ee ww ww eo 8 8 ce eo oe oe oMay 4391 
Foreman Key Man in Plant Safety; william 
Ce Un]. « « « 0 oe 6 0 oo oo oMare 211 
Gas-Freeing Tanks - Air vs. Steam (vigest 
of API Paper by R. W. Black). . Nov. 1063 
Hydrofluoric Acid Safety (BR) . . Nov. 1119 
"Lab" Staffs Trained in Safety as Well as 
Science at Utopia; Frank J. Sluze.Jan. 56 
Laboratory Accidents (WN) .. . « «Feb. 174 
Laboratory Still Features Two Safety 
Devices for Handling Atmospheric or 
Vacuum Operations (LP) ... . .May 418 
MCA Issues Methanol Safety Data (BR) 
ee ee we wo ow eo oe oe oe oduhy 706 
Metal Buchner-type Funnels Save Time, 
Reduce Breakage and Promote Safety 
(LP) oo 0’ 0 0 0 0.0 0 0 0 0 © © NOVe 1078 
Metal-covered Carrier Safe Replacement 
for Conventional Asphalt Sample Cans; 
John C. Albright (PP) ... . « -Oct. 956 
New Edition of Safety Directory Continues 
Pattern Set in 1947 (BR)... . »Mar. 275 
NFPA Issues Revised Code on Flammable 
Liquids and Gases (BR). ... + «May 508 
Removable, Steam Siphon-actuated Stacks 
Cool Still Firebox Quickly and Safely 
(PP). 0 0 0 0 0 0 0 0 0 0 © 0 «© oFOD. 118 
Safety Record Improves Despite Complex 
Nature of Refining Today (Ed) . Oct. 1024 
"Smoking Room" Box Car Close to Job, Cuts 
Time Lost During Smoking Recess (PP) 
eevee evecececs’' cos « « Bee BV 
Special "Sky Hooks" Make Painting Safe On 
Weak and Corroded Refinery Stacks 
@Pi ec’ cc 0 c 0 0 0 0 0c co oo © BOGe 2277 
Supply Remote Shut-off to Pump by Magnetic 
Device on Governor (PP) ... « .July 656 
Tenth Fire Protection Handbook Describes 
Newest Developments (BR)... . Sept. 906 
Three-level Organization Is Key to 
Successful Safety at Utopia; Frank J. 
Sluze .' + o' « « « © o © 0 « « ear. 249 
Toxic Properties of Refining Chemicals 
Listed by API Medical Committee .Oct. 969 
Wire Around Safety Planking Stops "Bor- 
rowing" Practices (PP)... . «+ »Auge 750 
Wooden Clamps Reduce Breakage, Stop 
Injuries when "Lab" Glassware Is Being 
ng, MRSS FD 0, 9° oo’ o' oo’ oo oa TED 
Safety Equipment: 
Combustion Safety (WN)... . . « .June 608 
Emergency Air Mask (WN) . . . « «+ «Feb. 169 
Fire Extinguisher (WN)... « « « »«Feb. 170 
Flame Arrester Cleaned Quickly By Combin- 


ing with Plug Valve (EP)... . .Oct. 998 
Fume and Gas Ejector (EP) .. . . .June 600 
Plastic Safety Goggles (WN)... .-May S500 
Portable Methane Alarm (WN) . . . Sept. 889 
Radioactivity Safety (WN) ... . -Mar. 267 
Safety Can Hose (WN) . . . + +» edan. 76 


Safety, First Aid: 

Burn Treatment (WN) . «+ + + «+ « «July 700 

First Aid for Burns (WN). «- « + «Feb. 169 

Safety Valves (see Valves, Safety) 

Salt Determination: pirect Titration Method 
Gives Fast, Accurate Determination of 
Salt Content of Crude Oils (LP) Dec. 1161 

Salt Removal (see Desal ting) 

Sampling: 

Air-cooled Sample Line Useful for Hot 
Residua or Heavy Tars (PP). . . -Feb. 117 

Metal-covered Carrier Safe Replacement 
for Conventional Asphalt Sample Cans; 
John C. Albright (PP) e « « « « eOct. 956 

Scaffolds: 

Need for Elaborate scaffolding Eliminated 
by Using "Inverted Umbrella" Platforms 
(PP). « 0 0 0 0 0 0 0 © ce oe co o odUne 545 

Special "Sky Hooks" Make Painting safe On 
Weak and Corroded Refinery Stacks (PP) 
eve ee ee ee st ote oe ¢ Re 

Scale Removal (WN). e.e 0 «8 0 © 0 Apr. 377 

Schoch Acetylene Process to Be Used Com- 
mercially (T) .« + « « « « « « «Feb. 104 

Separators, 0i1l-Water: (see also waste 
Disposal) 

Commercial bmulsion Breaker Is Adapted to 
Improving Oil-water Separation System 
(PP). « « 0 0 0 «© 0 © 0 © 0 eo « chpre 312 

Efficient Operation and Fuel Saving 
Feature Four-step 011 Dehydrator (EP) 
eo 0 0 0 0 08 0 eo 6 we eo oe oo edUne 509 

New 80,000 gpm Oil-water Separator 
Deviates from Conventional Design; 

Logan Ross Te Ce Co Ce se Ek WS 

Servo-Mechanisms (see Controllers) 

Shaft Couplings, Flexible (WN). . . .Apr. 376 

Shaker (see Mixers) 

Shale 011 (see Synthetic fuels) 

Sinclair Refining Co.: Petroleum's Progress 
Vividly Demonstrated at New Sinclair 
Research Laboratories ... + + Dec. 1198 

Slide Rules: Improve Accuracy In Slide 
Rule Through Use of Traveling Tape 
(EP). 0 oe © © 0 eo oo oo oe oe oduly 696 

Sludge: 

Burn Acid Sludge Under Boilers; D. P. 
Thornton, Jr. + « + « « « « «© « eOct.e 981 

Recover 011 from waste Sludge Using 
Rotary Filter Method (EP) ... .Jan. 71 

Smog: Refiners' Work on Smog Problem May 
Prove of wide Public Service (Ed) Dec.1240 

Soap as a Lubricant; C. J. Boner. . Dec. 1193 

Societies: (see also specific ones) 

Natural Gasoline Agencies Work Together on 
Technical Problems (Ed) .. . . Dec. 1240 

What Do You Know About D-2, CRC and Our 
Other Technical Groups? (Ed). . Oct. 1024 

Society of Automotive Engineers: First 0il 
Manto Head SAE... «+ « « »Feb. 110 

Solvent Refining: (see also Lubricants, 
Manufacture of) 

New Book Lists 851 References on 011 from 
Oilseed Extraction (BR) ... .* -June 611 

Solvent Extraction (PT) ... . . «May 449 

Solvent Extraction of Oilseeds Gaining 
Favor (T) « « + « « « « «© « « « sApr. 296 

Solvents, Odorless (PT) . . ++ + + sAtig. 787 

Sour Crude: 

Carbon Steel Gives Good Service in 
Processing Sour Crude Oils. .. «feb. 111 

TCC Processing of Sour Gas Oil. . Dec. 1207 

Specific Gravity Indicators-Recorders: 

Continuous Specific Gravity (EP). Dec. 1224 

Floats Indicate Specific Gravity Con- 
tinuously on Process Streams(EP) Aug. 790 

Measure 011 Gravity Rapidly in "Floating" 
Pipeline Loop (EP). ee «© « « « Feb. 166 

Rotemeters (WN) . + « « « « « « « «Feb. 178 

Specific Gravity Indicator (EP) . .May 507 

Specifications: (see also Standards) 

Army Convoy's 20,000-Mile Run Test Lubes 
in All Weathers; Colonel G. H. Vogel 
. . . . . . . . . . . . . . . + Aug. 761 

Brand Buying Seen as Best Performance 
Guarantee (T) . «+ « « « « « « «Feb. 103 

Specifications Being Reviewed as Con- 
struction Cost Item (Ed)... . «Mar. 280 





COpe for Reguler Features: 


-- Book Reviews 

-- Editorials 

-- Equipment Patents 

-- Laboratory Practices 

-- Plant Practices 

-- Patent Trends 

-- Tomorrow in Petroleum Technology 
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Spectrometers: 
Leak Detector (WN). «+ + « « « « eMay 498 
Recording Spectrometer (WN) . . - -Apr. 373 
Spectroscopy: New Opinion on Origin of 
Lines Given in Spectroscopy Study 
coved ts . . . . . . . . . + . . . -June 611 
Speed Changers: 
Adjustable Drive (WN) ... + «+ «May 500 
Speed Changer (wn). eo 0 0 « « « « eMar. 371 
Stainless Steel (see Steel, stainless) 
Standard 011 Co. (Ind.): Renew 15-Year 
Contract for Surplus Refinery Gas 
(T) « 0 0 0 0 0 0 © 0 0 0 0 0 « MOV. 1099 
Standard 0il Development Co.: Investigate 
Wide Field of Subjects in Essp's 
Modern Laboratory .. . + + « « Nov. 1047 
Standardization: U.S.-British 011 Measure- 
ment Project Reaching the Pay Stage 
(Ed) «oo 0 0 0 0 «© 0 0 « 0 « « NOV. 1128 
Standards: (see also Specifications) 
ASTM Issues Annual Edition of Petroleum 
Standards (BR)... + + « + « « eApr. 379 
ASTM Issues 1947 Index for Standard 
Specifications (BR) . . . «+ « + «July 706 
National Standards (WN) .. . «' « Oct. 1009 
011 Measurement Procedure Is Being 
standardized world-wide .. . + Nov. 1045 
Stahdards Compiled on Paint, Varnish, and 
Related Products (BR) . «+ «+ «Aug. 802 
Stanolind 011 and Gas Co.: Stanolind's 
Cancellation of Synthine Plant(T)Oct. 926 
Statistics: 
API ‘Petroleum Facts Returns to Print 
after 6-Year Absence (BR) . . . -Apr. 379 
Commerce Department Analysis studies 
Refining, 1940 & '46 (BR) . .. »May 
Skinner Compiles 39th Issue of British 
Petroleum Year Book (BR). . + +» Nov. 1119 
Steam Generators (see Boilers) 
Steam Traps: 
Small Drainage Trap (WN) . . +. +» Nov. 1105 
Steam Traps (WN). e « « Feb. 176; Oct. 1001 
Steel: 95% Operating Performance Means 
Urgent Need for New Plant Steel (Ed) 
oe eee ew oe ew oe oe eo oe eo Auge 808 
Steel, Carbon, Gives Good Service in 
Processing Sour Crude Oils... .Feb. 111 
Stainless Steel: (see also Alloys) 
Maintenance of Stainless Steel Equipment 
in Refineries--Types and Their Applica- 
tion, Welding, Intergranular Corrosion; 
W. G. Renshaw (article 1)... .Jan. 25 
Maintenance of Stainless Steel Kquipment 
in Refineries--Stress and Local Cor- 
rosion, Wear and Abrasion, and Cleaning 
Methods; WwW. G. Renshaw (article 2) 
ee © oe 0 8 ow ow 8 ow oe oe eo KFeb. 165 
Stainless Steels (WN) oe « « « « « Oct. 1009 
Stainless Tubing (WN) a 62. « Aug. 789 
Worn Tube Sheets Are Salvaged with a 
Stainless Steel Facing; John C. Albright 
(PP)e eo eo eo eo 0 0 cc cc co clare B83 
Wrought Stainless Steel (WN). . . .Apr. 370 
Stirrers (see Mixers) 
Storage of Natural Gas Hydrate Is Suggested 
(T) « 0 0 0 0 0 0 0 0 0 0 0 co co ode 627 
Storage Tanks (see Tanks) 
Strainers (WN). « . + «+ + + « « « « Sept. 898 
Stress-relieving: Weld Repairs on Tubing 
Stress-relieved With Water-Cooled Copper 
Induction Coils; E- K. Dewey, Jr. — 
(PP). «0 0 0 0 0 0 0 0 0 oc o Sept. 845 
Sulfur Removal (see Desul furization) 
Sulfuric Acid Sludge (see Sludge) 
Supersonics Research (WN) .. . . + Jan. 78 
Surface Coatings, Petroleum--Basic Raw 
Material for; Robert F. Ruthruff.Jan. 21 
Synthesis Gas: 
Gas Synthesis Operations; R. C. Alden and 
Alfred Clark. seeae’e eee ¢ € «May 425 
Growing Use of Oxygen in Gas 
Synthesis (T) evened e se ees Sept. 821 
Hydrogen and Synthesis Gas Production; 
R. M. Reed and Arne Eriksen . . Oct. 1011 
Open $600,000 Coal Gasification Pilot 
Plait « « 0 « ce « e 0 ee ce « « DOC. 1173 
Synthetic Detergents (see Detergents) 
Synthetic Fuels: 
Applications of the Fluid Solids Technique 
to Producing Synthetic Liquid Fuels; E.- 
Vv. Murphree, E. J. Gohr and A. F.° 
Kaulakis. . . 2 6 « + «© « «© « « sApr. 356 
Authorities Far Apart on Synthetic 
Fuels Costs (T) oeeeeeee Aug. 725 
Bell Writes Needed New Volume on Oil 
Shales and Shale Oils (BR). .. Dec. 1217 
Bureau Is Its Best Salesman On Synthetic 
Fuels Program (Ed). eeese ee @ + Aug. 808 
Bureau of Mines Reports Its Progress in 
Synthetic Liquid Fuels Research .Mar. 207 
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Synthetic Fuelsi- Continued 
Coal-to-0il Plants Loom Closer. . .Aug. 739 
Fischer-Tropsch Developments in Germany 
ee ew ww ww 8 8 8 ow oe oe oe © eo Apre 327 
Gas Synthesis Operations; R. C. Alden 
and Alfred Clark. . ... + + « eMay 425 
Government Subsidy Needed to Speed Com- 
mercial Synthetic Fuels Industry.Apr. 301 
Growing Use of Oxygen in Gas Synthesis 
(T) 0° 0 0 0 0 0 0 © 0 0 0 0 o « Sept. 821 
Gulf 011 and Koppers Combine for 
Synthetic Fuels Research (T). . .Aug. 725 
Hydrocarbon Synthesis Process Uses 0il- 
borne Catalyst (PT) ee © « © « eJune 595 
Industry Must Combat Bureau's Desire to 
Foster Coal Hydrogenation Plant (fd) 
es 0 © 0 eo we 8 oe we wo ow oe CADP. 384 
Krug Proposal Means Government Subsidized 
Liquid Fuel Industry (Ed) ... «Mar. 280 
Low-Temperature Carbonization of Coal 
Produced Most of Japs' Synthetic 011; 
C.: S- Goddin and ™. P. Thornton, Jr. 
oR ee CSC See ee Cee es ae ee 
More Technical Data on Synthine 
Process (T) . « « © « « « « « « eMar. 199 
011, Gas Only Volume Source of Liquid 
Fuels for Many Years... .. » «May. 403 
Other Factors than Today's Prices Control 
Synthetic Fuels Industry (Ed) . .Jan. 88 
Petroleum Synthesis Plans Proceeding at 
Faster Rate (T) . . + « « « »« « «Feb. 103 
Public's Research Department Presents a 
Misleading Report (Ed)... . . «Mar. 280 
Require Severe Treating Methods for Oils 
Extracted from Shale... . + « «May 404 
Shale and Air Counter-Flow in New 
Continuous Retort; Homer Reed and Clyde 
Berge’ « 0 0 0 © © 0 0 « © «© «© «© Dec. 1187 
Stanolind's Cancellation of Synthine 
Eat Gc ee ese cee es Oe ON 
Synthetic Fuels Covered well in New First 
Text on Subject (BR)... . +.» May 6808 
Two Decades of Research Put Industry on 
Yop of Synthetic Fuels Problem; william 
F. Bland . . « « 6 « « « © © © eMar. 203 
will We Have the Technologists for a 
Synthetic Fuels Industry? (Ed). .May 612 
Synthetic Rubber: 
Government Synthetic Rubber Industry 
Poses Problem (T) . . « + « + « eApr. 295 
Neoprene (WN) « « « « « « « « « « eMar. 274 
Rubberlike Products (PT)... . . »Jan. 70 
Synthine Process (see Fischer-Tropsch 
Process) 


Tackiness: Reducing Tackiness of Asphalted 
Materials (PT)... +. + « + « « eJuly 691 
Tank Car Cleaner (WN) ... + + «+ + «Mar. 265 
Tanks: 
Claim Vapor Loss Is Eliminated in Double- 
roof Storage Tank (EP). ... « eJuly 695 
Effect of Fluid Pressure on Capacity of 
Vertical Storage Tanks; W. E. Splain 
. . . . . . . . . . * . . . . . Oct. 937 
Firewalls of Steel Gain Tank Capacity in 
Limited Space eo 0 «© 0 « © « « « eMar. 209 
Floating Roof Tank Seal (EP)... .May 507 
Gas-Freeing Tanks - Air vs. Steam (Digest 
of API Paper by R. W. Black). . Nov. 1063 
Lifter Roof (EP)... + « « «+ « « June 600 
Lower Cost Claimed as Feature of Balloon- 
type Lifter Roof (EP) ee « «© « eMay 506 
Measure Tank Contents Safely with 
Resilient Gaging Gate (EP). . . .Oct. 999 
Scalloped Type Wall Saves Metal in 
Construction of Storage Tanks (EP) 
ee © © © 0 0 eg 0 0 co ee ee oar. 260 
Steel Dikes Saved Six Acres; Fred L. 
Plummer . 2 2 2 se 6 0 ee « © duly 671 
Tank Fabrication Method (EP). . . .June’ 600 
Tank Jacks (WN) oe ee @ © © ow Apr. 369 
Tank Protection (WN). «. « « « « « «Feb. 172 
$25 Scraper Saves Half of Labor Costs in 
Cleaning Asphalt from Tank Bottoms 
(PP) 0 0 0 co 0 0 0 0 0 oo oo oe May 436 
Vacuum Storage Tank (EP)... . » Dec. 1224 

Tantalum (WN) . . o « « 0 0 « « « « eFeb. 176 

TCC (see Thermofor Catalytic Cracking) 

Technical Societies (see Societies, and 
also specific ones) 

Temperature Indicators-Recorders-Controllers 
Alarm Thermometer (WN)... . »' « Nov. 1107 
Comparison of Systems for Controlling 

Gas-fired Furnace Process Temperature; 

Harold E. McClatchey. ee « « « Sept. 878 
Electronic Control (WN) ... . .» .July 702 
Electronic Instruments (WN) . . . Sept. 900 


Temperature Indicators:- Continued 
Flat Stem Thermometer (WN)... + «Jan. 73 
For Sub-zero work (WN)... « « « «June 602 
High Temperature Indicator (WN) . .Apr. 374 
Low-range Pyrometer (WN). . . «+ «July 700 
Maintain Reactor Temperatures by 

Electrically Induced Heat (EP). «Aug. 790 
Make Neat elds on Thermocouple Tips 

with Simple, Portable welding Device; 

H. Ae Fitzgerald (PP) « « «' « « Sept. 847 
Regulators (WN) « « « + « « « « « «Feb. 178 
Resistance Bulb (WN). «+ « « « « Dece 1229 
Surface Thermocouple (WN) .. + + eJan. 74 
Temperature Control (WN) 

+ « « «Feb. 178; Aug. 793; sept. 891, 900 
Thermocouple (EP) «+. «+ «+ « « « Sept. 888 
Thermometer Fittings (WN) ... « -Mar. 266 
Thermometers (WN) . +. « + « « « « Oct. 1008 
Use Thermocouple in Flow Meter for Low 

Velocity, High Pressure (EP). . .Oct. 999 

Ternary Distillation (see Fractionation) 

Test Methods: (see also Analysis) 

Direct Titration Method Gives Fast, 

Accurate Determination of Salt Content 

of Crude Oils (LP). ee 0 ce 0 « DOCe 1181 
Engine Warm-up Test Provides New Tool 

for Evaluating Gasoline Volatility 

ee ce ew we ew ew 8 8 8 oe eo @ Sept. 892 
Include Five New Methods in British 

Standard 9th Edition (BR) .. . .Juné 611 
Method for the Direct Determination of 

Oxygen in High-Molecular height Organic 

Compounds (LP). . « « + + « « « «Mar. 221 
Quick Field Test for Propane Contamination 

of Butane Streams in Fractionator 

Control; Gray T. Hamblen (LP) . .Apr. 315 
Practical Engine Test Manual Published 

by Testing Society (BR) .. . ...June 611 

Testing: (see also Inspection) 

Monsanto Opens New Laboratory for Testing 

Fuels, Lubricants .. . «+ + « « eAug.e 752 
Army Convoy's 20,000-Mile Run Test Lubes 

in All Weathers; Colonel G.' H. Vogel 

SKK CCST eK Kes ee a 
Road Test Data Supports Greater Use of 

Light Ends in Winter Motor Fuels. Jan. 33 

Testing Equipment: 

Drinking Fountain Water Speeds Cooling of 

Flash Tester Jacket (LP)... » Nov. 1078 
Flexible Coupling Is Disconnected 

Quickly, Facilitates Aligning Test 

Engine Shafts (LP). oe 0 « « « Dece 1183 
Modified Extreme Pressure Lubricant 

Tester Gives Preliminary Evaluation of 

Gear Lubes; E. C. Eastman, D. W. 

Dinsmore, K. L. Godfrey, and E. S. Blake 

CCRC Ce cK se Ces ce et se Te ee 
Multiple Unit Bath for Oxidation Stability 

Tests for Gasoline; E. L. Ruh, E. W. 

Cromey, and C. A. Neusbaum (LP). Jan. 45 

The Texas Co.: Instrument Craftsmanship 
Course; George A. Larsen. .'.. .Jan. 83 

Thermal Cracking (see Cracking, Thermal) 

Thermocouples (see Temperature Indicators- 
Recorders-Controllers) 

Thermodynamics: Project 44 Data Is Included 
in Revised Thermodynamics Test (BR) 
oe ee ee ae ee ae ae ae ae a 

Thermofor Catalytic Cracking: 

Carbon Steel Gives Good Service in 

Processing Sour Crude Oils. . . .Feb. 111 
Improved Housekeeping Is Simple Task with 

Shop-built Waste Chute on TCC Unit; 

Bernard I. Bell (PP). +.» «+ «+ « eJume 544 
TCC Processing of Sour Gas Oil. . Dec. 1207 

Thermofor Pyrolytic Cracking: Ss. C. 

Eastwood and A. E. Potas. . . . .«Sept.837 

Thermometers (see Temperature Indicators- 
Recorders-Controllers) 

Timers (see Cycle Timers) 

Titanium Now Available (WN) eo «© « « Dece 1230 

Tomorrow in Petroleum Technology: 

Aircraft Turbine Fuels and Lubricants 

Pose Problem .. +. + + + « « « eJdune 528 
Alcohol-Water Injection to Receive 

Further Study .,. . «+ «+ «+ « « « «Jam. 12 
Ammonia Demand Still Outstrips Production 

Se ae sa ce ee al ha 
Antifreeze Supply Still in Question 

ocr ee ee oe we ew ew ew ow oe el he odUNe 528 
Authorities Far Apart on Synthetic Fuels 

Costs « « « 6 «© © © © © © eo oC AUge 725 
"Automobile Facts, Figures" Gives New 
Aviation Fuels Not Being Neglected Feb. 103 
Bibliography and Translation Exchanges 

Established . . . «+ + « « « « sAuge 725 
Brand Buying Seen as Best Performance 

Guarantee © 0 © © © © © oo ew oFeD. 103 
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Tomorrow in Petroleum Technology-Continued 

Catalytic Hydrocarbon-Steam Reaction 

Under Development ..... + + «Oct. 925 
"Coal-Fired Gas Turbine Predicted for 
_ 1948" . « «ow we ew ew ww e aM «612 
Coal Tar Losing Out as Source of Chemical« 

oe ee eo eo ow we ww ww ew oMar. 20U 
Combination 031~-Gas Burner May Relieve 

Fuel Shortages. « . «+ « « « « July 628 
Diesels Shown Efficient Consumers of 

Petroleum . . « « © « © « « « « NOV. 1039 
Exhaustive Compendium of Our Energy 

Sources . « « «+ © © © © «© «© « « Dece 1141 
Gas Turbines to be Used in British 

Automobiles . .... +. + «+ « « July 628 
Government Synthetic Rubber Industry 

Poses Problem . 2. «+ + « « « « «Apr. 295 
Growing Use of Oxygen in Gas synthesis 

eevee eopee ee eo eo 0 0 0 co Mepte B21 
GuIf 011 and Koppers Combine for Synthetic 

Fuels Research. .«. «. « « « + « « eAuge 725 
High Compression Without Higher Octane 

Fuels « « « « © « © «© «© « «© ¢ « NOVe 1040 
Improvements in Fluid Catalytic Cracking 

Listed. .« « « « «© « © © © « « « NOVe 1039 
Low-pressure Aerosols under Development 

eoevesvewececeene 0 0 6 ote BS 
Metal Cutting Lasis of New Unit Process 

eeereeeeevervreccecc « omy G0 
Methanol-From Gas Increasing in Volume 

ea eee enreiceeae css ess Cte Ee 
Middle East 011 Seen of Immediate 

Importance. . « « « «© « « « « « edly 627 
More Technical Data on Synthine Process 

kee WC & 8 0S 2 ee ee ee 
NAM Reports On Trends in Industrial 

Research. «+ « + « « + « « « « Sept. 821 
New Data Are Available On Petrochemical 

Output . . 6 « «© © © © © © © © Dec. 1141 
New Light on Government Patent Policies, 

Practices . . . «0 0+ 0 « 0 « May 397 
New Synthetic Fibers Continue to Appear 

eo e eee eo 0 0 0 0 0 oo NOV. «61060 
New Wood Preservatives Made from 

Petroleum... +++ «e+ ++ « eJan. 10 
Next Winter's Antifreeze Picture Is 

Shaping Up. « - « «+ «© « « © « « eAuge 725 
011 Re-refining Assumes Increasing 

Importance. . «+ + « « + » « « May 397 
Other Recent Bulletins of Interest to 

Refiners . 2. s+ + «6 + + «© © « + eApre 298 
Oxo Process Receiving Commercial 

Attention . . «+ «6 «© «© «© « «© « eOct. 926 
Petrochemical Catalogues Show Growth of 

Industry . 6 + © « © « « © © « sApr. 298 
Petrochemical Economics and High 

Petroleum Prices... ++ + « « «Oct. 925 
Petrochemical Production Showed Increase 

in 1946 coeceo ee ec ee 0 o oO. ME 
Petroleum Aromatics Continue to Attract 

attention ....++-++-+ +++ sedan. 10 
Petroleum as Heat Transfer Medium Sept. 822 
Petroleum Coke Demand Is Exceeding the 

Supply Cavvecdces «eee Be eee 
Petroleum Companies Highly Active in 

Synthetic Detergents. ... +» «July 627 
Petroleum Synthesis Plans Proceeding at 

Faster Rate . . + + + « « « » « «Feb. 103 
Power Alcohol Far From a Dead Issue 

oe b.6 ee eee See oe 2 eee 
Production of Carbon Sets Record in 1947 _ 

oe a6 ee 6 8 eee 28° ee 
"Punched Card" System for Information 

Serer es aero sl! 
Refining Industry Active in Acquisition 

of Patents. . . . « « « «© « « « eMay 400 
Refining Industry Major Consumer of 

Catalysts . . « 6 « 6 ots & © « eAuge 725 
Renew 15-Year Contract for Surplus 

Refinery Gas. . - « « « « « « « Nov. 1039 
Schoch Acetylene Process to be Used 

Commercially. . . « « «+ « « « « »Feb. 104 
Shell to Produce Alcohol by Direct 

Ethylene Hydraction...... sedan. 12 
Solvent Extraction of Oilseeds Gaining 

Favor . .« « « « © © © © © «© © «© cApr. 295 
Stanolind's Cancellation of Synthine 

Plant . 2. «© 6 «© © © © © © © © © 0OCt. 926 
Storage of Natural Gas Hydrate Is 

Suggested . . « « « « « « « « « edune 527 
Survey of University Patent Policies 

Re Ee A Sept. 822 
Synthetfc Detergents Attract Attention 

6, a wat ale OL Sa AC ee ee 
will New Uses Develop From Glycerine 

Synthesis?. . . + « + + « « « « Nov. 1040 

Tools, Hand: (see also specific ones) 

Chain Type Cutting Tool Useful for wide 

Range of Pipe Sizes (EP). «+ ~ -Mar. 260 
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Tools, Hand:- Continued 


Chipping Hammer (WN). - «++ + + «Jane 76 
Hand Cutters (WN) «+ + «+ «© « + « eMar. 271 
Self-locking Pliers (WN)- . + + + «July 698 
Special Tool simplifies fReseating Pumps 
Using Conventional Ring-Type Packing; 
George Cunningham (PP). +++ + «Jane 52 
Strapping Kit (WN)... +++ + + «May 502 
Tools, Power: (see also specific ones) 
Handy Grease Cup Fitting Prevents weer 
On Machine Lathe Tail-stock Center Bar; 
John C. Albright (PP) . + + + + Dec. 1177 
Impact Nut Setter (WN) «+ «+ + + «Feb. 172 
Large Impact Nut Setter (WN). - + Dec. 1225 
Power Tools (WN) «+ « «+ « « « « Oct. 1009 
Pump Valve Seats Are Refaced on the Job 
Using Air Motor-driven Portable Grinder; 
R. C. Steinhoff (PP). .. ++ + eJuly 655 
Tool Kit (WN) 0 0 0 ce ce ce 0 co chpre 370 
Towers (see Cooling Towers, Fractionating 
Towers) 
Toxicity: 
Characteristics and Related Toxicity of 
Hydrocarbon Oils; J. As Vaughan .Mar. 237 
Toxic Properties of Refining Chemicals 
Listed by API Medical Committee .Oct. 969 
Training: (see also Employee Relations, 
and Personnel) 
Determining Refinery Training Needs 
ecwvwesev vice ves se’ se Lee Ge 
Individual Plants Can Help Shape the spi 
Study of Job Training (Ed). . . -Apr. 384 
Instrument Craftsmanship Course; George 
Ae Larsen . « 2 + 6 6 «© « © 6 «© oan. 683 
"Lab*® Staffs Trained in Safety as Well as 
Science at Utopia; Frank J. Sluze.jJan. 56 
Liaison with the Schools (Ed) . . -Aug. 808 
List of Films on Training Is Compiled by 
the API (BR). « «'« e « « « « « Dec. 1217 
Training Aid (WN) « «+ + « « « « sJuly 697 
Training New Professional workers 
(Ed). « « 0 «© © © © © © oe © 0 oune 616 
Training of Process Operators; H. A. 
Lutz and C. P. Baker... . + « «June 556 
Will we Have the Technologists for a 
Synthetic Fuels Industry? (Ed). .May 512 
Treating of Water (see water Treating) 
Trucks (see Drum Handling, and Material 
Handling) 


Tube Cleaners: 


Geared Tube Cleaner (WN). . .. + oApr. 373 
Small Tube Cleaner (WN)... . +. Sept. 898 
Tube Cleaner (WN) . .Jan.73;Feb.176;Mar.274 
Tube Maintenance (WN) ... s « «+ sAug.e 796 


Tube Expanders: 


New Expander With Stop Collar Prevents 
Tube walls weakening (EP) . . . Nov. 1103 
Tube Expanders (WN) Aug. 801; Oct. 1008;Nov.1109 


Tube sheets: 


Tar Accumulation Is Reduced in Modified 
Tube Sheet Design (EP)... «+ + -Apr. 366 
Worn Tube Sheets Are Salvaged with a 
Stainless steel Facing; John C. 
Albright (PP) . . «+ + + « « « eMar. 223 


Tubes: 


Alloy Tubing (WN) . « «+ + 6 « «© sAuge 799 
New Alloy Tube (WN) . + «+ « «+ « sApre 375 
Porous Tube Stops Coke Deposits in High 

Temperature Processing (EP) .. .Jan. 71 
Portable Ratchet Jack Useful for Repairs 

on Furnace Tubes (PP) ... + «+ sAug. 749 
Refinery Tube Failures-Excessive Tempera- 

tures Found Chief Cause... . Sept. 829 
Special Tools simplify Job of Removing 

Wornout Tubes from Heat Exchangers 

(PP). « 0 0 0 © 0 © 0 0 @ 0 0 © FOR. 117 
Stainless Tubing (WN) ... « « « «Aug. 799 
Testing Device (EP) «. .. + « « « Oct. 1000 
weld Repairs on Tubing stress-relieved 

with water-cooled Copper Induction Coils; 

E. K. Dewey, Jr. (PP) « « « + »« Sept. 845 
work on Tube Bundles Is More Efficient 

Through Use of Inexpensive Light Holder 

(PP) 0 0 0 0 0 0 0 0 « 0 0 co 0 eFORe 228 


Turbines: 


"Coal-Fired Gas Turbine Predicted for 
3948 (T) « 0 oc 0 0 0 0 0 0 0 ee 619 
Gas Turbines to be Used in British 
Automobiles (T) .. «+ «+ «+ « eJuly 628 
Other Recent Bulletins of Interest to 
Refiners (T). +» « + « « « « «© « sApr. 208 
Steam Turbines (WN) . - » + «+ + sAuge 796 
Turbine Lubricants (PT)... . . «Apr. 964 


Turneround: 


Carbon steel Gives Good Service in 
Processing Sour Crude Oils. . . .Feb. 111 
Reduce Time on Unit Clean-outs through 
Complete Motor Records; Jim wallen 
See ee eevee even ch «¢ Ck 


Ugite Cracking Process: (PT)... + -Jan. 69 
Underground Gasification (see Coal Gasifi- 
eation) 
U.B. Army (see Military) 
U.8. Bureau of Mines: 
Bureau Is Its Best Salesman On synthetic 
Fuels Program (Ed). . «+ + «+ « «Aug. 308 
Bureau of Mines Reports Its Progress in 
Synthetic Liquid Fuels Research .Mar. 207 
Mines Bureau Crude 0il Report First of 
Its Type Since 1928 (BR). - . + «Aug. 802 
Public's Research Department Presents 
@ Misleading Report (Ed)... . .Mar. 280 
Universal 011 Products Co.: Issue Revised 
Third Edition of UOP Test Methods for 
Petroleum (BR). « + « + « « « « «Feb. 179 
Utopia: 
Color Coding Keeps Loading Safe at 
Utopia's Truck and Car Racks; Frank J. 
Sluze . «ee 6 6 oo 6 ow oe ow oe May 4391 
*"Leb* Staffs Trained in safety as well as 
Science at Utopia; Frank J. Sluze.Jan. 56 
Three-level Organization Is Key to 
Successful gafety at Utopia; Frank J. 
Gluze . « 0 0 « ce « «© ce 0 0 0 « oer. BOO 


Vacuum Distillation (see Fractionation) 
Vacuum Flasher: 35,000 b/d Spherical vacuum 
Flasher supplies Feed for Twin Crackers; 
D. P. Thornton, Jr... « « « « sApr. 303 
Vacuus Regulator (WN) oeeeeee July 698 
Valve Mechanisms: 
Pinch Valve Control (WN)... +. + Aug. 795 
valve Positioner (WN) . «+ «+ + «July 608 
Valve Reverser (WN) « + +s « « + «May 407 
Valve geats: 
Plastic valve Seat (WN) . - «+ + + «Aug. 795 
Pump Valve Seats Are Refaced on the Job 
Using Air Motor-driven Portable 
Grinder; R. C. Steinhoff (PP) . .July 655 
Valves: 
Alloy Valves, Fittings (WN) .. . Aug. 799 
Boiler Blow-down (WN) eo a a ae we «Aug. 798 
Boiler Blow-off (WN) «. « «+ « « Oct. 1009 
Combine Two Safety Features in Corrosion- 
Resistant valve (EP). « « « « « Sept. 887 
Corrosion-resisting Valves (WN) . .Jan. 80 
Forged Steel valve (WN) . Mar. 266; May 502 
High Pressure Valve (EP). . . + + Nov. 1104 
High-pressure Valves (WN) «+ + + »Feb. 178 
Outlet valve Removed Quickly by Novel 
Locking Arrangement (EP)... + «Auge "792 
Positive Shut-off (WN). . + « « « «Auge 793 
Stainless Angle valve (WN)... . «Mar. 268 
Test Houdry Valves for Leaks at Rate of 
36 per Day (PP) oe «© ee eo oe oe eOCte 956 
Valve Capacity Calculator (WN). . .Mar. 273 
Valve Construction (EP) .. + + «+ «May S07 
Valves (WN) eeeersee ve &' es «Apr. 376 
Valves, Butterfly: 
Disc valves (WN) oe ar oe S «Apr. 376 
Three-way Valve (WN). + + + « « « eJane 74 
Valves (WN) . « « se © «© «© « « « cApre 376 
Valves, Check: 
Air Safety Valves (WN) eo «© « « « eJune 609 
Spring Check Valves (WN)... . + «Jan. 80 
Swing Check valves (WN) . . »Jan.73;Mar.268 
Valves, Control: 
Bourdon Tube Replaces Needle in §mall 
Flow Control valve (EP) ... «+ «Feb. 165 
Control valves (WN) o 0 «© « © « Sept. 893 
Four-way Valve (WN). «+ «+ « « « « eApre 373 
Four-way Selector (WN). «+ «+ «+ « Sept. 895 
High Sensitivity Regulator (WN) . Oct. 1003 
Metering valve (WN) eoeeee oe «May 502 
Microflow Control (WN). .« « « + « «Jam. TA 
Packingless Valve (WN)... « «+ « Nove 1107 
Pressure Regulator is Improved by Aspira- 
ting Effect on Flow (EP)... . .Apr.- 368 
Remote Control Valve (WN) . . +. Nov. 1114 
Six-way valve for water Treaters (WN) 
ee © © © ole eo we oe oe et et he DOC. 1225 
Use Electrically-heated Bellows in Rapid 
Response Valve Design (EP)... «Mar. 262 





CODE for Regular Features: 


-- Book Reviews 

-- Editorials 

-- Equipment Patents 

Laboratory Practices 

-- Plant Practices 

-- Patent Trends 

-- Tomorrow in Petroleum Technology 
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Valves, Controi:- Continued 


Use Remote Control for Drop-out valves 
on Process Units in California Plant; 
John C. Albright (PP) - « « « « eApre 311 
Vacuum Regulator (WN) . +--+ + + «July 608 
Vacuum Valves (WN) « © « « « « « NOVe 1118 


Valves, Gate: 


Brass Gate valves (WN). - +« «+ « « eJuly 700 
Gate valve Provides Tight Seal (EP) Nov.1104 


Gate Valves (WN). - +++ ees 

Non-sticking Gate valve (EP). - 

Stainless Gate Valve (WN) ..- - 
Valves, Plug: 

Armored Valves (wn) es 6 @ . 


Ball-type Plug Valve (WN) «. «'« « 
Maintenance of Plug Valves; Roy E- 


Oct.’ 1005 
Sept. 888 
«Jane 76 


Oct. 1003 
«June 608 


Bush. « «0 « 0 © © «© «© © © © «© oMare 261 
Plug Valve (WN) « « « « June 601; Nov. 1114 
Plug Cocks Reconditioned at 2/hr. Rate 

with Lapping Machine Made from Scrap 

(PP) oo « © © « 0 e 0 6 0 6 6 o Mare 224 
Valve Lubricated Automatically by Ratchet 

Wrench Arrangement (EP) .. «+ «Jane 71 


Valves, Relief: 


Design and Construction of Pressure 
Relieving Systems; Nels E. Sylvander 


and ponald L. Katz 


« « «© © « « July 642; Aug. 774; 


Pressure Relief valve (EP). 
Safety & Relief valves (WN) 
Safety-relief Valve (WN). - 
Safety Valve Shut-Off (WN). - - 


Sept. 873 
Nov. 1104 
Dec. 1231 
eJan. 74 
Nov. 1112 


safety Valves (WN). ee « © « © « oFORe 176 
Vapor Pressure: (see also volatility) 
Natural-gas Butane and Motor-fuel Vapor 


Pressures; Re Ce Alden and T. We 


Legatski. . .« 2 « « © © «© « « «© eJune 579 
Road Test Data Supports Greater Use of 

Light Ends in winter Motor Fuels.Jan. 33 

Vapor Recovery: Instrumentation (WN).June 609 


Vessels: 


Agitated Reactor (WN) - + + « + « eMay 602 
Internally Insulated Pressure Vessels, 

Piping, for High Temperature Service}; 

P. Ee Darling... eee « « « eApr. 39 
Pressure Vessels (WN) . ++ «+ + « «July 702 
Tests Pressure Vessels (WN) .. . «July 697 
Vessel Assembly (WN) «+ + + «+ « «May S02 

Viscosimeters: "Draft Stoppers* Improve 

Viscosimeter Operation (LP) .. -Oct. 959 


Viscosity: 


Regulating Viscosity of Polymers (PT) 
Seti Ce CC SC CC ee oe 
Viscosimeter (WN) ee ee ee ew oe eae 78 
Vita-Meter: Improving Octane Performance 
by Anti-Detonant Injection (Ed) -May 512 
Volatility: (see also vapor Pressure) 
A New Impetus to the Study of Motor 
Fuel volatility (Ed) . « 0 « « « Sept. 912 
Engine Warm-up Test Provides New Tool 
for Evaluating Gasoline volatility «= 
oe ee ww we we 8 8 oe oe eo Sept. 832 
Front-end volatility As It affects 


Processing of High-octane Fuels; 


Le Le Davis « « « « «+ « « « « « eJune 665 
Tail-end Volatility of Gasoline; J. 

Bennett Hill and Walter C. Huffman 

eo 0 0 0 0 0 0 0 0 0 « 0 ce « eo « egume 967 


Waste Disposal: (see also Separators, 0il- 


Water) 


Burn Acid Sludge Under Boilers; D. P. 
Thornton, dPe co ce 0 e 0 0 0 0 0 eOCte 981 
Effects of Acid and Alkaline westes and 
General Methods for their Disposal; 
We Be’ Hart. « « 0 « « « © « « « eMay 4089 
New 80,000 gpm 0il-water Separator 
Deviates from Conventional Design; 
Logan Ross. eo a ae ae ae oe «Feb. 114 
New Federal water Pollution Control Act - 
Its Significance to Petroleum Refiners; 
We Be Hart. « 0 « « « © «© «© « « Sept. 827 
Recover Usable Uater from waste By Ex- 
tracting Condensable Gases; John C. 
Albright « « 0 « « © « «© « « « NOVe 1116 
Refiners' work on Smog Problem May Prove 
of Wide Public Service (Ed) . - Dec. 1240 
Waste Instrumentation (WN)... . Nov. 1113 
Water Pollution Control (see waste Disposal) 


Water Treating: 


Build Inexpensive Cooling Water Treater 
from Ordinary Drum, Pipe and Fittings; 


E- He Mehlburger (PP) . . + « + 
Dehydrator-water pH (WN)... « + 
Gasoline Plant water Treatment. . 
Ion Exchange Materials (WN) . « + 


Dec. 1178 
Apr. 375 
«Mar. 227 
«June 606 
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Water Treating:- Continued What's New--Continued What's New--Continued 
Ion Exchange Resins (WN)... . . gept. 898 Exchanger Cleaner... . . + + » NOV. 1105 Pressure Transmitter. . .. . . . .June 601 
Recover Oil from waste Sludge Using Rotary Expansion Fittings. ..... .. «May 498 Proportioning Pump...» + + + +» »May 497 
Filter Method (EP) ... ..«s Jan. 71 Expansion Joint . . .«.. ++ «+ + Nov. 1105 Radioactivity Safety. . . . + . + »Mar. 267 
Six-way Valve for Water Treaters (WN) Fire Extinguisher ....... . «Feb. 170 Ratchet Accessory - » + + « « + « «Apr. 370 
eee we we eo oe ew we ow ew we te he DOCe 1225 Fire Hose . . « « « « « © © © e « oMar. 273 Recording Spectrometer. . . . + « s Apr. 373 
Sludge Removal Tank (EP). +... + «Apres 368 Fire Pump . . 2 0 0 o 6 © « © © eMay 498 Reduces Tangles . . » « « « « « + Nov. 1105 
Water Analysis Test Tube (WN) .. .Jan. 76 First Aid for Burns... ... + «Feb. 169 Refinery Fire Truck... «+ +» + Nov. 1112 
Water Softener (WN) . + + + + + « «May 802 Flat Stem Thermometer... .. . -Jan. 73 Refractories. « . . + + + + + + « Sept. 897 
Water Treatment (WN). . . +.» « sApr. 376 Flow Measurement. . .. +... + + «Auge 793 Reinforcing Bar . «+ + + + + + « sApre 375 
Waxes: Foam Glass Insulation... .. . «Mar. 265 Relay Control . . + + + + + « + + «May 500 
Oil-wax Separator (EP)... . . « «Auge 792 eM ace ev ewe ee ae Remote Control. . - + ++ ++. + July 608 
Polyisobutylene waxes (WN)... + .Jan. 80 Forged Steel Valve. .....+ +. «Mar. 266 Resistance Bulb... .. + + + + Dec. 1229 
Purifying Wax (PT) . . . + «+ » « Sept. 889 For sub-zero Work... ... + + eJune 602 Rust Preventive . .. +. +. + + Sept. 895 
Scraper for Double Pipe (EP). . . Nov. 1104 Four-drum Carrier... .. . + + «Mar. 265 Safe Acid Pump « «+ + + + + + + Nove 1110 
Use Variations in Gumteteney to Control Four-way Selector ..... + + + Sept. 895 Safe Blind Flange... ... + + Oct. 1001 
Wex Filtering Rate (EP) .... sept. 887 Four-way Valve . . +. + + «+ « «+ eApr. 373 Safe Flexible Metal Hose. . . . . Dec. 1229 
Welding: . Galvanometer ....... ++. May 500 Safe Telephone. . .. «++ + + «+ +» Sept. 896 
Acetylene Cutting Torch Tip Revamped for Gbte CNOs bss ce csc oo Oete Safety Can Hose . . + + + «+s + Jan. 76 
Easy Use on Awkward washing Jobs (PP) Geared Tube Cleaner... ..-. . -Apr. 373 Safety-relief Valve ...... + «Jan. 74 
See KS Ce eas ec ve ie we Glass Tubing Cutter... ... . «Feb. 170 Safety Valve Shut-Off... . . » Nov. 1112 
Cast Iron Welding (WN). « «+ « « sApr. 374 Glass Vacuum still adapter. + + « Dec. 1226 safe welding Coupling... ... -Apr. 369 
Castings Repair (WN). . «+. + + sJuly 702 Glassware Cleaner... . ++ «+ + Oct. 10U1 Scale Models. . « + + + + + + + + «May 497 
Coupling Allows welding Pipe in service, Hand Centrifuge. ...... ++ Feb. 170 Self-healing Paint. . ... +... sJan. 73 
Saves up to 24 Hours in Repair Time Hand Cutters.» « + « co c's c « « elas’ 271 self-locking Pliers . . . . «+ «+ eJuly 698 
ee ee wee ww ww ww ow oo May 406 Handles Three Drums... . + + + eJune 602 Self-priming Pump... + + + + + Oct. 1003 
Hard Surfaces by Welding (WN) - « Dece 1231 Hard Surface Klectrode. ... . . »Mar. 265 Shovel Truck. . + + +++ + ++ + «dune 601 
How to Repair Leaks by Arc Welding When Heavy-duty stirrer. . ... . . + Nove 1109 Six-way Valve for Water Treaters. Dec. 1225 
Fluid Crackers Are in Operation; High-pressure Level Gage. . .. + «June 604 Small Drainage Trap... + + + + Nov. 1105 
Robert H. Darling .. +... + + sApr. 349 High Sensitivity Regulator. . . . Oct. 1003 Smooth-flow Pump. » + + + + + + + «July 700 
Make Neat Welds on Thermocouple Tips with High Temperature Indicator. ... -Apr. 374 Solution Dispenser. . ... . + + Oct. 1005 
Simple, Portable Welding Device; H+ A- High Temperature Plastic. . .. . Oct. 1003 Speed Changer... + + + + + + + »Mar. 271 
Fitzgerald (PP) « «+ + + « « + Sept. 847 Impact Nut setter... .... + ekeb. 172 Standardized Design... .. + + «Aug. 795 
Obtain Satisfactory Butt welds by Use of Improved Thickness Gage... . + Dec. 1226 Stainless Angle Valve... . . . .Mar. 268 
Removable spacers (EP)+ + + + + Nov. 1103 Instrument Air Dryers... ++ + Dec. 1231 Stainless Beam. . ...+ +++ + + Sept. 893 
Preheating Welds (WN) ... . + + «Mar. 274 Instrument Fittings ..... . + «duly 697 Stainless Filter. . . + +. + + + Jan. 76 
Turntable Provides for Downhand Welding, Instrument Material .... +.» Sept. 896 Stainless Gate Valve. . .. +++ «Jan. 76 
Is Used Constantly because of Time Instrument Template ..... . . -Apr. 373 Steam Trap. « «+ + « + + Oct. 1001 
Saved; Jim Wallen (PP). . + « »« oM@r, 226 Inverse Derivative ..... +. Sept. 891 Still for Semi-Micro snelysis + « Dec. 1225 
Weld Repairs on Tubing Stress-relieved Laboratory Clamp. ...... ++ Jan. 77 Stopcock Adapter. . . «+ + « « « « Sept. 897 
With water-cooled Copper Induction Stopcock Leash. .. . « « « « « « eFeb. 172 


Laboratory Flowmeter. . .. + + + «Mar. 268 
Laboratory Flowmeters . ... + + Nov. 1112 Stops Reverse Rotation. . . . + - -Apr. 374 
Laboratory Mixers . . +» + «+ «+ « «© sApr. 373 Strapping Kit + + oe +e oo 6 © May 502 
Laboratory Motor. ... .. + + «++ eJuly 700 Strong Refractory - . +++ ++ + «May 498 
Laboratory Shaker ...... + + Sept. 895 Surface "Rougher™ . . «+. + « + +» «May 500 


Coils; E. K- Dewey, Jr. (PP). .« Sept. 845 
welding Guide (WN) - « « Apr. 375; Nov. 1113 
Welding Methods (WN). « « © « « « edJune 609 

Welding Equipment: 


Arc Welders (WN) «++ oe « « © Octe 1005 . " Surface Thermocouple. ...+ +. + + «Jan. 74 
L t Nut rae a a0 + 1225 ify 
Automatic Welding Cable (EP)... -Apr- 368 pe Ss al gee pee. ool one Swing Check Valves. . . . Jan. 73f Mar. 268 
Chipping Hammer (WN)... + + + « edane 76 SMES sc ae ag ag , May 498 Synthetic Air Hose. ..... +. «May 498 
Electrode Selection (WN)+ ++ +. Jan. 78 Revel. Genteekher 8 . o » Same 2008 Tank Car Cleaner. .... ++ «+ + »Mar. 265 
Hard Surface Electrode (WN) . + » »Mar. 265 Light Ends Gage Ste ot og a to nn Tank Jacks. » «+ + + + + + + + » «Apr. 369 
eeu Smite fe e+ Jane yer gh 4 Lightweight Extinguisher. . ... -Apr. 370 bens ve ac o 6 0 © © © © «© © oFebD. 172 
tee eee 0 " Ligbewebat Ghewer. . oo oo «+ cllars S08 emperature Control . . Aug. 793; sept. 891 
Tests welds by Sound (WN) . .. . «June 602 : Tests Pressure Vessels... . . + «July 697 
Weld Testing (WN) «+ +s 6 ++ + eduly 704 Lightweight Ladder. .. +++ + + eJduly — Tests Welds by sound. ..... . «dune 602 
Welding Accessories (WN). . «. «Mar. 279 ee mee iv ee ee = = Po Thermometer Fittings. . ... . . .Mar. 266 
Welding Equipment (WN). . + « « » Dec. 1293 pea ne vi sme <a tele ek y Threadless Fittings . ..... + «Feb. 169 
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